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TECHNICAL MEMORANDUM X-64933

EFFECTS OF POROSITY ON WELD-JOINT TENSILE
STRENGTH OF ALUMINUM ALLOYS

SUMMARY

Simulated porosity was iniroduced in weldments of aluminum alloys
2014-T6 and 2219-T87 (sheet and plate) by precision drilling. The simulated
porosity was examined in terms of accumulative linear inch (cm) of pore
diameters, accumulative volume, and accumulative area per unit length of weld,
respectively. In addition, the summation of porosity area was expressed as
percent pore area in a cross-sectional plane (cross-sectional area of tensile
specimen). Each pore quantity was plotted against the corresponding ultimate
tensile strength, yield strength, and elongation. The ultimate tensile strength
of the weldments displayed the most significant correlation with the porosity
concentration. The relationships between yield strength or elongation and
porosity were either trivial or inconsequential in the lower and intermediate
levels of porosity content. In highly concentrated levels of porosity, both yield
strength and elongation values decreased markedly. Accumulative pore area
and percent pore area in weldments of each base metal thickness displayed a
very strong linear relationship with ultimate tensile strength. Simple straight
line regression analysis showed correlation coefficients (r) wbich exceeded
0.900, and the square of the coefficients (r?) were in excess of the numerical
value 0.810. In essence, this means that more than 81 percent of the total
ultimate tensile strength variation can be explained by the associated accumula-
tive pore area. In some cases, the correlation coefficient actually surpassed
the value of 0.980.

The ultimate tensile strength of each individual value (all thicknesses)
was plotted as a function of corresponding percent pore area for weldments of
each alloy. These combined data exhibited a correlation coefficient of 0.882
for weldments of aluminum alloy 2014-T6, and a correlation coefficient of 0.913
for weldments of alloy 2219-T87.

Tensile tests conducted at -320° F (-196°C) with 1/4-in. (0.635-cm) thick
plate weldmcuis also showed strong linear relationships between simulated
porosity level and ultimate tensile strength. The order of decreasing correla-
tion coefficients was (1) area, (2) volume, and (3) linear concepts. Simple
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straight line regression analysis yielded correlativn coefficients in the range of ‘

-0.93 to -0.99 for the variables ultimate tensile strength versus either accumu-

lative pore area or percent pore area. {
1

The overall results of this evaluation show the most valid predictor of
weld ultimate tensile strength to be the pore area concept. Percent pore-area
is another way of expressing pore area per unit length of weld. Accumulative
volume per unit length of weld is also shown to be a strong indicator of joint
strength. The correlation coefficient value between accumulative linear units
per unit length of weld and tensile strength was relatively poor when compared
to,the coefficients obtained by using either pore area or pore volume versus
ultimate tensile stréngth.

INTRODUCTION

The acceptaace of weldments in aluminum alloys is governed by both
surface quality and internal quality. Undercutting, cracks, suck-back, burn-
through, drop-through, lack of penetration, and misalignment are well known
examples of vbjectionable surface defects. However, these problems can be
recognized by visual or dye penetrant inspection. Undesirable internal defects
are characterized by slag and dross inclusions, tungsten inclusions, lack of
fusion, fissures, cracks, and porosity. Porosity is the major item observed in
x-rays of welds. This investigation is concerner. exclusively with spherical
type macroporosity in an otherwise perfect weld in order that the effect of poros-
ity alone upon joint weldment tensile prap.rties can be examined. Porosity is
generally caused by gaseous hydrogen ) ubbles [1]. The source of hydrogen is
moisture and hydrocarbons which bre.k down in the high temperature arc dur-
ing welding {2].

Weldments generally show varying amounts of internal porosity, as
detected by radiographic techniques. Weldments are sometimes rejected
because porosity is considered as excessive in accordance to radicgraphic
acceptance standards. In the past, the standards have been based for the most
part on conservative engineering judgements. The general trend has been to
establish arbitrary radiographic acceptance standards with porosity slightly
larger in diameter and slightly greater in quantity than normally encountered
in controlled production welds; thus, variations do exist in porosity acceptance
standards from one specification document to another. To maintain production
schedules, sometimeés larger pores than permitted by a standard have been
tolerated and waived. It is the consensus that in some cases a repair may result
in a weld of lower quality than the origii:al porosity-laden weld. though the
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appearance of the repaired weld might be superficially beiter on the radiographic
film [3). However, ledving an intact large pore or acoepting an array of pores
not conforming to a specified acceptance standard leaves some doubt as to thc
structural integrity of the joint. Perhaps, existing standards are excessively
stringent, and if so, how much relaxation is possible? The primary objective

of this investigation is to determine to what degree tensile properties relate to
porosity content, as expressed in terms of accumulative linear, volime, and
area measurements of porosity per unit length of weld.

Welding engineers and metallurgists have attempted to introduceé porosity
in welds by faulty welding procedures, such as contaminating either the abutting
edges, the shielding gases, or a combination of both. However, correlating the
level of porosity i9 ultimate tensile strength by these techniques remains rather
questionable. First, the purity as well as the physical metallurgical character-
istics of the weld metal is altered. Second, reproduction of pore geometries
and pore sizes into additional weld panels falls short of expectations. Third
and probably most important, the fracture path should pass through the porosity,
and not through other extraneous defects, such as dross and oxides which are
associated normally with impure weld metal [4].

This investigation used weldments of the highest quality, with precision
drilled holes simulating porosity along the surface of the weld interface (line of
fusion) of each tensile specimen. Pore diameters, depths, and geometries
were carefully controlled and measured exactly. Defects on or near the weld
surface are considered more harmful than defects within (internal) the weld
deposit [5, 6]. The fracture path of 2219-T87 weldments passes through the
fusion zone on a single line which best fits the weld fusion lines. The normal
fracture path of 2014-T6 weldments passes through only qne side of the weld,
and this being at the iine of fusion or approximately normal to the base metal
surface. Therefore, the specimens utilized in this investigation represented
the worst conditions possible because (1) simulated porosity appeared at the
surface, and (2) the simulated porosity was positioned along the normal
fracture path. Specimen data are tabulated in the Appendix.

EQUIPMENT AND TEST SPECIMEN PREPARATION

The base materials (sheet and plate), the filler wires, and the shielding
gases were all procured to appropriate aerospace specifications. The chemtcal
composition limits of each base metal and filler wire are shown in Table 1.
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TABLE 1. CHEMICAL COMPOSITION LIMITS OF BASE METAL ANw
FILLER METAL (MAXIMUM UNLESS SHOWN AS A RANGE)

_Element 2014 4043 ' 2219 2319

81 0.5-1.2 4.5-6.0 0.20 0.20
Fe 1.0 0.8 0.30 0.30

,Cu 3.9-5.0 0.30 5,8-6.8 5.8-6.8
Mn 0.4-1.2 0.08 0.20-0.40 | 0.20-0.40
Mg 0.2-0.8 0. 05 . 0,02 0. 02
Zn 0.25 0.10 0.10 0.10
Ti 0.15 0.20 0.02-0.10 | 0.10-0.20
\'4 - - 0.05-0.15 | 0,05-0.15
Zr - - 0.10-0.26 | 0.10-0.25
Be - - - 0. 0008
Cr 0.10 - - -
Others Ea. - 0. 05* 0.05 0.05
Others Totals - 0.15 0.15 0.15
Al Remainder Remainder | Remainder | Remainder

*Beryllium 0. 008 maximum in welding electrode and filler wire only.

Source of Data:

1. Mayer, L.W. Alcoa Aluminum Alloy 2219; Altoa Green Letter,

Revised January 1962

2. Aluminum 145, Al-17, Engineering Alloys Digest, Incorporated,
June 1954

3. Welding Kaiser Aluminum, First Edition, 1967




Preweld sections (4 in. X 24 in. = 10,6 cm x 60.96 cm) used in this
evaluation were fabricated from three thicknesses of 0. 107-in, (0. 272-cm) sheet,
0.260-in, (0.835-cm) plate, and 0.600-in. (1.27-cm) pla‘e of 2014-T6, and also
three thicknesses, 0.125 in. (0.318 cm), 0.250 in. (0.635 cm), and 0.500 in.

(1.27 cm) of 2219-T87. The short direction (4 in. = 10.16 cm) cof each panel
was cut parallel to the principal rolling direction. All the panels were cleaned
as follows: '

1. Soaked with alcohol and rinsed in water.

2. Soaked in hot (asproximately 200° F/93°C) non-etchant type alkaline
cleaner for 10 to 15 minutes and rinsed in water.

3. Immersed 1 to 3 minutes in a solution of 0.5 percent hydrofluoric
acid and 5. 0 percent nitric dacid, by volume.

4. De-smutted by immersing in a 50 percent, by volume. ¢ *. i of
pitric acid for 1 to 2 minutes; rinsed in water, and dried kv *~in

Final joint preparation consisted of draw filing the aLutting edges, and
scraping the two adjoining faces for a distance of approximately 3/4 in. (1.905
cm) away from the filed edge. These operations.removed foreign matter
embedded in the material surface, removed surface oxides, and removed gases
absorbed in the material surface aléng the area to be welded. Figure 1 shows
the metal surface removal locations and the configuration of a section.

The weldments we  made by the TIG process on standard welding equip-
ment, which consisted of an Airco Function Controlled welding power supply,
Model FCWS-3049 and Model HMW-E voltage controlled welding head. Work
pieces were held consistently by clamping fixtures, and travel speeds were
provided by an automatic rack drive system. Square butt-joint weldments were
made in the down hand {flat) positicn as shown by the welding setup in Figure 2.
One weld pass was used to complete weldments in thicknesses up to 0.250 in.
(0.635 cm). Two passes (one from each side) were required to weld 1/2-in.
(1.27-cm) thick plate, Filler alloys were types 4043 and 2319 in combination
with base alloys 2014 and 2219, respectively. Radiographic inspection followed
procedures which usually grade weldments to Class I, per MSFC-SPEC-259A 71

The weld bead reinforcements were machined flush and smooth (16 RMS)
with the base metal surface. Tensile specimen configuration consisted Jf simple
strips with parallel edges (Fig. 3) for ambient temperature testing, and a “"dog
bone'' pin hole type specimen (Fig. 4) for testing at -320°F (-196°C).
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Figure 1. Panel geometry.

A precision drilling machine was used to drill simulated porosity in test
specimens. The machine war equipped with a X-Y coordinate table for precise
posiiioning cf the specimen and exact spacing of holes, a vise for holding and
leveling the specimen, and a dial indicator for controlling the depth of éach hole.
Standard high speed precision twist drills were used to make all holes.

Dri'ling, spacing. and measuring procédures were as follows:

1. Hole diameters and depths were varied in twenty steps from 0.009 in.
{0.023 crm) to 0.203 in. (0.516 cm); however, in no case did the hole diameter or
depth exceed three-guarters of the base metal thickness.

2. The depth of each hole was controlled to equal the diameter of the
drill. This was done to approach, as near as possible, simulatéd spherical-

type porosity.

3, Single hole specimens consisted of one hole drilled at the weld fusion
line, bu: mostly within resolidified metal, at a position which bisected the width
of the tensile specimen.

4. Multiple hole specimens consisted of ident.2al holes drilled in a
straight line at two diameter intervals, along the weld fusion line as stated in
paragraph 3. Each array of holes, from two up to fifty individual pores, was
centercd with regard to specimen width. A graphic representation s shown in
Figure 5.
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Figure 3. Transverse weld tensile specimen configuration for
testing at ambient temperature.

5. The max,.num number of holes drilled in any given specimen was

dictated by hole diameter, base metal thickness, and the spacing procedure as
stated in procedure 4.

6. Drills were changed at selected intervals during the drilling opera-
tion. This was done to maintain a sharp and clean drill, which assured a con-
sistent hole diameter throughout the drilling operation.

7. A typical hole for each drill diameter was made in 1/4-in. (0.635-
cm) wide by 1/4-in. (0.635-cm) thick plate weldment at selected intervals
during the drilling operation. Each specimen was radiographed, and the
resultant film was used to exactly measure hole dimensions with the aid of a
Mikon Tool Microséope. These dimensions were converted into pore area,
pore volume, or linear inch (cm) of porosity. Reproductions of typical radio-
graphs are shown in Figure 8. The dimensions, as measured from the radio-
graphs; are shown in Table 2.

DISCUSSION AND RESULTS

In this evaluation, a technique was employed which introduced porosity
(simulated) and still maintained normal metal quality along the deposited weld
seam, or stated more specifically, the weld metal was not altered with regard
to either purity or normal physical metallurgical characteristics. Weldments
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were carefully selected with regard to initial quality and only weldments void of
internal discontinuities, as disclosed by radiographic techniques, were used in
this evaluation. The location of the simulated porosity was carefully positioned
along the weld interface (line of fusion) which is included within the expected
fracture plane.

—- LINE OF FUSION

EVEN NUMBER OF PORES

‘-— BEAD MACHINED FLUSH WITH 16~

NEETY

Y 2 Dia.

3

2 Dia.

ODD NUMBER OF PORES

Figure 5. Graphic representation of spacing of simulated pores
along thé weld line of fusion.
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#® TABLE 2. POROSITY MEASUREMENTS FROM RADIOGRAPHS
OF WELD SAMPLES

12

A |

. PORE MEASUREMENT, INCM (CM)
Diill Diameter
Inch (cm) A B C
0.0135 (0.0343) 0.012 (0.030) 0.010 (0.025) 0.003 (0.007)
0.0135 (0.0343) 0.Ci2 (0.030) 0.005 (0.013) 0.001 (0.003)
0.0135 (0.0343) 0.012 (0.030) 0.005 (0.013) 0.001 (0.003)
0.020 (0.051) 0.018 (0.046) 0.015 (0.038) 0.005 (0.013)
0.020 (0.051) 0.016 (0.041) 0.013 (0.033) 0.004 (0.010)
0.020 (0.051) 0.017 (0.043) 0.017 (0.043) 0.005 (0.013)
0.031 (0.079 0.029 (0.074) 0.021 (0.083) 0.008 (0.020)
0.040 (0.079) 0.039 (0.099) 0.029 (0.074) 0.0105 (0.027)
0.040 (0.079) 0.038 (0.097) 0.032 (0.081) 0.008 (0.020)
0.040 (0.079) 0.037 (0.094) 0.030 (0.076) 0.007 (0.018)
0.052 (0.132) 0.0505 (0.128) 0.037 (0.094) 0.012 (0.030)
0.0595 (0.151) 0.059 (0.150) 0.0435 (0.110) 0.01¢ (0.041)
0.0595 (0.151) 0.062 (0.157) 0.041 (0.104) 0.015 (0.038)
0.0595 (0.157) 0.061 (0.158) 0.041 (0.104) 0.015 (0.038)
0.070  (0.178) 0.071 (0.180) 0.054 (0.137) 0.015 (0.038)
0.081 (0.206) 0.082 (0.208) 0.060 (0.152) 0.019 (0.048)
0.081 (0.206) 0.077 (0.196) 0.054 (0.137) 0.022 (0.056)
0.081 (0.206) 0.077 (0.196) 0.056 (0.142) 0.026 (0.066)
0.089 (0.226) 0.0875 (0.222) 0.067 (0.170) 0.021 (0.053)
0.0995 (0.253) 0.099 (0.251) 0.076 (0.193) 0.023 (0.058)
0.0995 (0.253) 0.103 (0.262) 0.070 (0.178) 0.028 ¢0.071)
0.0995 (0.253) 0.100 (0.254) 0.075 (0.191) 0.016 (0.066)
0.110 (0.279) 0.111 (0.282) 0.081 (0.206) 0.026 (0.066)
0.120 (0.305) 0.121 (0.307) 0.088 (0.224) 0.032 (0.081)
0.120 (0.305) 0.120 (0.305) 0.083 (0.211) 0.037 (0.094)
0.120 (0.30%) 0.120 (0.305) 0.081 (0.206) 0.035 (0.089)
0.1285 (0.3246) 0.132 (0.335) 0.094 (0.239) 0.038 (0.097)
0.1405 (0.357) 0.145 (0.368) 0.100 (0.254) 0.038 (0.097)
0.1405 (0.3:57) 0.147 (0.373) 0.100 ¢0.254) 0.044 (0.112)
0.1405 (0.357) 0.146 (0.371) 0.099 (0.251) 0.041 (0.104)
0.1495 (0.380) 0.150 (6.381) 0.100 (0.254) 0.047 (0.119)
0.161 (0.409) 0.1625 (0.413) 0.it6 (0.295) 0.0425 (0.1.08)
0.1695 (0.4:1) 0.174 (0.442) 0.127 (0.323) 0.041 (0.504)
0.180 (0487 0.185 (0.470) 0.142 (0.361) 0.042 (0.101)
0.191 (0.485) 0.193 (0.490) 0.1365.0.347) 0.052 (.13
0.2031 (0.516) 0.208 (0.528) 0.143 (0.363) 0.054 (13D
NOTE: Luach vatue shown is the average of three of mote measurements,
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The higher porosity (simulated) concentrations and larger diameters
used in this effort greatly exceed those limitations imposed by existing aero-
space specifications. Simulated porosity diameters ranged from 0. 009 in. (0.023
cm) to 0.203 in. (0.516 cm). The accumulative porosity area, volume, and
linear summation of pore diameters varied from 0 to 0. 0717 in? (0.463 cm?),

0 to 0. 0078 in.3 (0. 0503 cm?), and O to 0.582 linear inch (1.478 cm), respectively,
per linear inch (2.54 cm) of weld. The percent of pore area present in a unit
length of weld varied from 0 to 36 percent. Pore diameter was measured by
adding the long and short diameters and dividing by two. However, the two
diameters (long and short) were approximately equal in most cases, and in only
two cases did the two lengths vary by more than 0. 008 in. (0. 015 cm). The
percent pore area was calculated by dividing the accumulative pore area by the
cross-sectional area of the test specimen and multiplying by 100.

To determine quantitatively how much the pore concentration variable
affects the mechanical properties of a weldment, a linear regression analysis
statistical technique was applied. A simple, straight-line regression analysis
was made when a linear trend was apparent after plotting accumulated data in
scatter diagram. The ultimate tensile strength plots of the welds displayed the
most significant correlation with simulated porosity level. Changes in yield
strength and elongation values were either trivial or inconsequential in the lower
and intermediate levels of porosity. In highly concentrated porosity-laden speci-
mens, both yield strength and €longation values decreased markedly, as shown by
the data obtained. The data used for this analysis are shown in the Appendix.

Simple, straight-liné regression analysis fits a straight line to a series
of points, as plotted by two variables. The correlation coefficient (r) isa
measure of the linear relationship between two variables, and must be between
+1.00 and -1.00. A correlation coefficient of +1.00 indicates a perfect direct
linear relationship, while -1.00 would indicate a perfect inverse linear relation-
ship. A correlation coefficient of zero indicates a complete absence of linear
relationship. The square of the correlation coefficient ( r?) gives the percentage
of total variation explained (fitted) or removed by the regression line [8].

If the linear relationship betweeni two variables is assumed, the equation
of the correlation coefficient is:

) NEXY) - (£X) (V)
T= JINER) - X INEY) - @Y

1J
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The equation of the least square line, or straight regression line of Y on X is:

Y= a + bX

The slope b of the regression line is:

N(ZXY) - (ZX)(Z2Y)
N(ZX?) - (ZX)?

b =

The Y-intercept (a) of the regression line [9] is:

a = ZY-b(ZX)

N

Sample calculations of accumulative pore area versus ultimate tensile strength
for each of three base weldment thicknesses are shown in Tables 3 and 4.

The porosity level was plotted against the corresponding tensile proper-
ties for each alloy, which included each thickness as a separate plot. Porosity
level was expressed in terms of accumulative pore area, accumulative pore
volume, and the accumulative linear pore diameter per unit length of weld,
respectively, as well as percent pore area. Simple straight line regression
analysis was performed because of the strong evidence of lineéar trends between
ultimate tensile strength and the corresponding porosity level. The plots of the
ultimate tensile strength versus percentage pore area for each thickness are
presented in Figures 7 through 16.

All of the data plotted originated from measurements of 1,890 individual
specimens tested at Marshall Space Flight Center (MSFC). The 2014-T6 speci-
mens, welded with 4043, ranged in thickness from 0. 107 in. (0.272 cm) to 0,500
in. (1.27 cm) and in width from 0,25 in. (0.635 cm) to 1.00 in. (2.54 cm). The
number of individual pores drilled per specimen ranged from 0 to 50. The
2219-T87 specimens, welded with 2319, ranged in thickness from 0. 125 in. (0
(0.318 cm) to 0.500 in (1.27 cm) and in width from 0. 250 in. (0. 635 cm) to 1,00
in. (2.54 cm). The number of individual pores drilled per spectmen rangcd from
0 to 40, Tests were made at room temperature in air and at ~-320°F (-196°C)
in liquid nitrogen.
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TABLE 3. SIMPLE STRAIGHT LINE REGRESSION ANALYSIS FOR

ACCUMULATIVE PORE AREA VERSUS ULTIMATE TENSILE
STRENGTH OF WELDMENTS IN ALLOY 2219-T87

Equation of the correlation coefficient (r):

Slope (b) of regression line:

NEXY) - ¢X) EY)
N ¢x2) - £X)°

The Y- intercept (a) of the regression line: -

ZY - b@X)

a=

N

Equation of least square line (Y or X):

Y'=a+bX

Let Y = Transverse U.T.S. of weldment (flush bead)
X = Accumulative pore area

Base Sheet Thickness of
0.125 Inch (0.318cm)

Base Plate Thick-
ness of 0.2501Inch

Base Plate Thickness of
0.50 Inch (1.27cm)

(0. 635¢im)

N 52 53 96

X | 0.53983 0.7731795 2.19799

Ty | 1,811,230 2, 047, 560 3, 834, 980

X2 | 0.0094259561 0. 0231671242 0. 0934600823
v2 | 63, 547, 332, 500 79, 549, 312, 000 153, 526, 256, 600
xy| 17,522. 1165 27, 634, 26384 84,411, 6523

r | -0.966 -0. 972 -0, 903

b | -335,153.8 -188, 104 -78,659.3

a | 38,810.7 41,377 11,748.17

y'_| 38,310.7-335,153. 8X | 41,377-188,104X | 41, 748, 7-78, 659, 3X
NOTES:

1. These calculatioris were made from data obtained with 1-inch (2. 54-cm)

2, Individual Y and X values used in these calculations were the average

wide tensile specimens,

value taken from 3 of more duplicate tests.
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TABLE 4. SIMPLE STRAIGHT L{NE REGRESSION ANALYSIS FOR
ACCUMULATIVE PORE AREA VERSUS ULTIMATE TENSILE
STRENGTH OF WELDMENTS IN ALLOY 2014-T6

Equation of the correlation coefficient (r ):

N(ZXY) - (ZX) (Y
r = JINGXY) - EXPINEY) - (¥

Slope (b) of regression line:
N (ZXY) - (EX)(ZY)

N =x2) - @%)2

The Y intercept (a) of the regression line:

ZY - b (£X) |
i
a= |
N :
: Equation of least square line (Y on X):
Y'=a+bX |
Let Y= Transvérse U.T.S. of weldment (flush bead) |
X = Accumulative pore area
SUMMATION |
2014-T6 Sheet 2014-T651 Plate 2014-T651 Plate Thickness ,
Thickness of Thickness of of 0.50 inch (1.27 cm)
0.107 inch 0.250 inch
(0.272 cm) (0. 635 cm)
N 54 53 142
=X 0. 54088 0.7711717 5.19185
sy, | 2,111,090 2,339, 860 6,268, 460 3
2)(2 0. 0094265914 0. 023581590569 0. 3730997403 |
ry? 83, 622, 797, 500 103, 951, 043, 000 278, 095, 342, 000 !*
ZXY | 19,173.3787 31,378,1361 215,102, 9397 %
r -0. 943 -00 950 -Oo 886
b ~-491, 877 -218, 065 -76, 860, 61
a 44, 021 417,323 46, 954
Y' 44, 021-491, 877X 47,323-218,055X | 46, 954-76, 860. 61X

NOTES: 1. These calculations were made from data obtained with 1-inch (2.54-cm) wide tensile specimens.

2. Individual Y and X valucs uscd in these calculations were the average value taken from 3 or more
duplicate tests.
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Figure 7. Ultimate tensile strength of flush bead TIG weldments in alloy 2014-T6 (0.107 in. = 0,272 cm she
versus percentage of accumulative area of porosity in cross-sectional plane,
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Figure 9. Ultimate tensile strength of flush bead TIG weldments in alloy 2014-T651 (0.50 in, = 1,27 cm ple

versus percentage of accumulative area of porosity in cross-sectional plane,
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Figure 11. Ultimate tensile strength of flush bead TIG weldments in alloy 2219-T87 (0,125 in, = 0.318 cm
versus percentage of accumulative area of porosity in cross-sectional plane.
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versus percentage of accumulative area of porosity in cross-sectional plane.
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In general, accumulative pore area and percent pore area in weldments
of each alloy displayed a very strong linear relationship with ultimate tensile
strength. Simple straight line regression analysis yielded correlation coeffi-
cients (r) which exceeded -0.900, and the square of the coefficients (r?) was
in excess of the numerical value of 0.81, In essence, this means that more
than 81 percent of the total ultimate tensile strength variation can be explained
by the associated accumulative pore area or percent pore area. In some cases,
the correlation coefficients actually surpassed the numerical value of -0.980.
These two quantities are grouped together because percent pore area is only a
slight mathematicai refinement of accumulative pore area. Percent pore area
by this method of calculation takes into account the small change in cross-
sectional area from specimen-to-specimen. The maximum allowable percentage
of porosity for the worst single linear inch of weld permitted by MSFC specifica-
tions 259A and 504 [7, 10! are shown for each thickness in the plots of Figures
7, 8, 9, 11, 12, and 13. These allowables represent the worst single inch in
six continuous linear inches of weld in the case of 259A, and the worst one inch
in three continuous linear inches of weld in the case of 504.

Accumulative pore volume per unit length of weld is also shown to be an
excellent indicator of tensile strength. Overall, these correlation coefficient
values were slightly lower than those values which were obtained by using the
pore area concept.

The linear relationship between ultimate tensile strength and accumula-
tive linear inch of porosity per unit length of weld was the weakest, as indicated
by the resuitant correlation coefficients. The coefficients varied from -0.591
to -0.872, with a majority of the values in the -0. 750 range. Therefore, the
accumulative linear inch concept is not considered as a good indicator to des-
cribe the effect of porosity upon weld joint strength degradation.

The ultimate tensile strength for each individual value (all thicknesses
combined) was plotted as a function of corresponding percent pore area for
each alloy (Figs. 10 and 14). These combined data exhibited a correlation
coefficient of -0.882 for weldments of aluminum alloy 2014-T6, and a coefficient
of -0.913 for weldments of alloy 2219-T87.

Tensile tests conducted at -320° F (-196°C) with 1/4-in. ( 0.635-cm)
plate weldments also showed a strong linear relationship between ultimate tensile
strength and accumulative simulated pore area or percent pore area (Figs. 15
and 16). Simple straight line regression analysis resulted in a correlation
coefficient of approximately -0.94 for both alloys. Tensile strength as a func-
tion of accumulative pore volume showed a correlation coefficient greater than
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-0. 88 for both alloys; whereas, using the accumulative linear inch concept, the
coefficients were -0, 799 and -0.708 for alloy 2014-T6 and alloy 2219-T87,
respectively. The resultant correlation coefficients are shown in Tables 5 and
6.

Remarkably, the linear relationship between ultimate tensile strength and
accumulated pore area held from 0 to 30 percent pore area at room temperature
and from 0 to 15 percent pore area at -320°F (-196°C). These were the highest
values of pore area tested and did not necessarily represent a limiting pore area.
Amother fact which is obvious from reviewing Figures 7 through 16 is that the
ultimate strength is reduced linearly to 63 percent of its initial value at 30 per-
cent pore area (70 percent gross cross section of weld metal remaining). This
indicates the toughness of these welds in the ‘presence of spherical porosity.

CONCLUSIONS

Tensile properties in defect-free, weldments of aluminum alloy 2014-T6
or 2219-T87 (sheet and plate) are shown to be related to the level of induced
simulated porosity. The scatter diagram ( strength-porosity graph) showed that
the ultimate tensile strength-of the weldments displayed the most pronounced
linear relationship with the level of porosity. ( Yield strength and elongation
decreased rapidly at high pore concentrations).

Accumulative pore area or percent pore area displayed the best linear
relationship with ultimate tensile strength. Accumulative pore volume also
displayed a strong relationship with ultimate tensile strength; whereas, accumu-
lative linear pore diameters indicated a relatively weak relationship with weld
strength.

Simple straight line regression analysis of tensile data ( considering all
thicknesses) showed that (a) 81 to 97 percent of the total ultimate tensile
strength variation can be explained by the associated accumulative pore area
concept; (b) 76 to 91 percent of the total ultimate tensile strength variation can
be attributed to the associated accumulative pore volume, and (c) only 34 to
76 percent of the total ultimate tersile strength variation can be attributed to
the associated linear accumulation of pore diameters. Tensile tests conducted
at -320°F (-196°C) displayed similar linear trends between corresnonding
variables.
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In summation, the selected relationship between weldment ultimate
tensile strength and accumulative pore area may be treated as linear, provided
only those pores which pass through the fracture path are considered for
correlation purposes. However, the linear relationship holds to much greater
pore concentrations than are curently allowed. Other internal defects, such as
fissure, dross, sharp tails, lack of fusion, and impure weld metal, will
undoubtedly affect the strength of the weld but were avoided to obtain the cor-
relation of spherical-type porosity. Nevertheless,. this relationship based on
atcumulative pore area, as detected by radiographic techniques, in combination
with known design load requirements will serve as an engineering guideline in
determining when a weld repair is necessary or when porosity is acceptable.
In addition, this same relationship makes possible an assessment of existing
radiographic acceptance standards, and it has been applied to determine the
porosity levels in MSFC-SPEC-504.
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TABLE 6. THE RELATIONSHIP BETWEEN TRANSVERSE WELDMENT
ULTIMATE TENSILE STRENGTH AND PORE CONCENTRATION

FOR ALLOY 2219-T87

Base Matérial Specimen Correlation Coefficient (r )
Thickness Width Accumu- Accumu- JPercent [Accumu-
Inch (em) Inch (cm) lative Pore | lative Pore| of lative Linear
Volume Area vs. |Accumu- | Pore Dia.
vs, UTS UTS lative vs. UTS
Pore
Area vs,
UTs
0.125 (0.318) 1.0 (2.54) | -0.933 -0.966 -0.966 |-0.643
0.250 (0. 635)  0.250 (0. 635)] ~0. 937 -0.981 -0.981 |-0.779
0.250 (0.635) 0.50 (1. 27) | -0.953 ~0.984 -0, 984 -0.715
0.250 (0.635) 0.50 (1.27) | -0.948* -0. 990% -0,992* {-0,708%
0.250 (0.635) 1.00 (2.54) | -0.930 -0.972 -0.981 |-0.673
(0. 980
0.500 (1.27) 1.00 (2.54) | -0. 878 -0,.903 -0.917 -0.726
Using Ambient
Température UTS
Results from all -0,913
Thicknesses and Widths

* ——~Tensile tests conducted at ~320°F (~196°C).

¢~ —This coefficient was obtalned by using all the ambient temperature tensile results from 0.250-inch (0.635-<m)
plate; this would include the results from 0.250-in. (0.63$-cm), 0.50-in, (1.27-cm) and 1.00-in. (2.54-cm)

wide tensile spe«

‘ns.

NOTES: 1. Tensile specimens were made from TIG weldments containing 2319 filler metal.
2. Weld beads were removed until flush with base metal surface.
3. Percent pore area was calculated by taking the accumulative pore area and

dividing by the cross-sectional area of the tensile specimen X100.

4. Accumulative linear inch of pores was arrived by the summation of pore diameters,
5. The pore diameters ranged from 0.009 inch (0.023 cm) to 0.203 inch (0.514 cm).

6. The pore concentrations ranged as follows:

. Accumulative pore volume was 0 to 0.13$ cubic inches (0 to 0.221 cm?3).

b. Accumulative pore area was 0 to 0.094 square inch (0 to 0.607 ¢m?).

<. Percent of accumulative pore arca was 0 to 30.1.

d. Accumulative linedr pores was 0 to 0.573 (0 to 1.455 cm).
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TABLE 6. THE RELATIONSHIP BETWEEN TRANSVERSE WELDMENT
ULTIMATE TENSILE STRENGTH AND PORE CONCENTRATION
FOR ALLOY 2014-T6

Base Material Specimen Correlation Coefficient (r)
Thickness Width Acétumu- Accumu- Percent JAccumu-
Inch (cm) Inch (cm) lative Pore | lative Pore of lative
Volume Area vs, Accumu- [Linear
vs. UTS UTS lative Pore Dia,
Pore vs. UTS
Area vs,
U71s
0.107 (0.272) 1.0 (2.54) | -0.909 -0.943 -0.945 |[-0.698
0.250 (0.635 0.250 (0. 635)] -0.891 -0. 956 -0.956 |-0.872
0.250 (0.635) 0.50 (1. 27) 1 -0.901 -0, 953 -0, 952 -0. 787
0.250 (0. 635) 0.50 (1.27) | -0.885* -0, 939* -0,939* }-0.799*
0.250 (0.635) 1.00 (2.54) | -0.890 -0, 950 -0.952 |-0.759
(-0. 953**;’
0.500 (1.27) 1.00 (2.54) | -0.890 -0, 886 -0.885) }-0.591
Using Ambient Temperature
UTS Results from all -0, 882
Thicknesses and Widths

*_ ——Tensile tests conducted at -320°F («~196°C).

**——-This coefficient w1s obtained by using all the ambient tempetature tensile resulis from 0.250-iach (0.635-cm)
plate; this would include the resuits from 0.250-in. (0.635-crh), 0.50-in. (1.27-¢m) and 1.00-ir.. (2.54-cm)
wide tensile specimens,

NOTES: 1. Tensile specimens were made frum TIG weldmcuis containing 4043 filler metal.
2. Weld beads were removed until flush with base metal surface.

3. Percent pote arca was calculited by taking the accurhulative pore area and dividing by the cross-sectional area
of the tensile specitheh X100.

4. Accumulative linear inch of pores was arrived by the summimation of pore diameters.
S. The pore diametets tanged from 0.009 irich (0.023 cm) to 0.203 inch (0.514 cm).
6. The poré concertrations ranged as follows:

a. Accumulative poté volume was 0 to 0.023 cubic inchies (0 to 0.412 cm3).
b. Accumulative pore arca wis 0 to J.181 square inch (0 to 1.168 cind).
c. Percent of accumulative pore area was 0 to 36.1.
d. Accumulative linear pores was 0 to 1.107 inch (0 to 2.182 cm).
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OF ALUMINUM ALLOY SPECIMENS

LS

N\
Y

PRECEDING PAGE BLANK NOT FILMED)

33



o9 (90860°0) 2S10°0 (Z0£60L0°0) £99000°0 | (EBYLO) SBZ'C ] (S4°0) 6900 T (S19Z2) ISTE|sL6v) viwE !
86L°EL (S¥8L0°0) S1ZLU°0 (L¥¥£800°0) 9E€S000°0 | (v6650) 9EZ0 | ¢ (SL°0) 6900 z (YD WwTe|iszesn e
166 (%3850 0) ZL600'0___ | (3895900°0) 200¥000°0 | (96¥¥°0)  ££1°0 3 (S10)__ 6900 KA (i6veD) _cove| (81 192) OB LE] ,
8rs (E26E0°0) 80900°0 LZLEVO0'0) 89920000 | (266ZG) _8LL°0 Z (SL0) 6300 zt (v8BEZ) YOVE|(E6ELZ) EL & ”
L0EE {18610°0) $0E00°0 YZO0ZZO00) ¥¥EL0000 | (66¥LT) 6900 [ (64°0) 6500 St (82 _LeSE|(zeust) 9B Ly ]| ,
SIEZ (ELOWL0) ZLLZO0 | (ZBVSELOO) ELZBO000]| (L1 SO ot (£z1'o) __ S0'0 S1 OLEZD _(EZE|(Z 1) 6B oE] ‘
(775} (90860°0) ZS5L00___ | (GOZYG00 ¢’ 69250000 | (6880)  S€0 z Zzro) 900 Ti— [GTien _vscej(izesz) e :
2066 69800°0 | (Zc8c9000| 56£60000 | (8050) L0 2 (£z10) _ s0'0 g1 (ELEYD) SE'SE](01°29%) WLBE L
1Ze2 {¥10°0) Z1Z00'0___|(6S¥EL00°0) €. 7800000 | (LZ1°0) 900 i L{ZLD) 900 i 19L99Z) 6L [i0E'S00) ST oY @ S
Zog'SE v8Y600)_L¥L00 {E£669000) £2.:000°0 | (8960'1) BLEVO i (8660D)_£6L0D %0 TLSEZ] S0V |(98L9) S8 8E
06 2L (SSLL0°0) ZOTLO'0 | (9SZ£900°0) ¥6¥e0000 | (PL680] ttsc0 ] St [ i) evel(eeioe) swec| £ .
1666 (2£590°0) SEGO0D | {¥Ca¥b000) LIZZOO0O | (8690) S¥.Z O 3 L0 WZV)_Evek | (SO ELT) GO 6E | nAu
st'L (1090°0) 89900°0 | (Z0BLE000) 1¥610000 | {906V 0) ©96t0 | (8660°0) TG00 €t A (L 2N =
uzy 28920°0) L0¥000 | (L606100°0) 59110000 | {Z662°0) BL1L0 € i 0| 1 (OF'LYT) _96SE | (TL'68T)_TOZY Q :
oW (S9800°0) ¥£400°0___ |(1S£9000°0) Z8SE00000 | (9660°0) £6£0°0 3 9660'0) LEEOQ €z (20080 _czvEl(seeie) _6E Y M -
ZEn (¥8920°0) 91100 | (SE0L¥00°0) $0S2000°0 | 198LL°L) ¥9¥'0 9 ' S0 (SY'6TZ) STEE|(ve6EL) OSVE] o m
690°0L {¥B090°0) ©¥G00'0___| (SVECT00'0) SE02000Q | 19£56°0) L1£0 Tt (LEL0'0) 6200 zi (ELLEZ) BV ot | (069S2) GTLE & &
1L (£29%0'0) 52£000 | (9v95200°0) $951000°0 | (89€L'0) 620 oL (££L0°0) __620°0 ¢0 uzow) wveluzvny we] S
LSS (££2€0°0) 805000 (96£100°0) 56010000 | 195150) £020 1 (LE£00) 8200 z1 @Tiw) ooSE|eesn) sciv] €& ”nnru
oL E (LZB10°0) 62000 __| (9520100°0) 62900000 | { (11X v LEL00) 6200 St ew|ocwmn wiv] ©
[=1] {89900°0) ££000°0___ (5952000 0) S9510000°0 | (LEZ0D) _ 620°0 i (ZEL00) 6200 [ (65CST) BLWE | (ELTZEY TLW ,
9198 (¥8050°0) 882000 | (2899100°0) 8101000°0 | (S90C'4) SL¥VO Sz {E8¥0°0) 6100 Ot ZVEW) GZ Sk | (6L SBZ) SV iV :
yevi (12990°0) £695000 (89¥100°0) 896800000 | (LL80L) BL¥O (<3 HESY00) _610°0 70 (¥6SPT) ST IE | (€0 SLZ) 68 wE o
Zve S88E0°0) 66500°0 _ |(692100°0) Z£220000°0 | (6916°0) 18€°0 6t 1€890°0) 6100 €t {{0TST) 959C | (01°68Z) T8 LY :
Vs [ZS2€0°0) $0S000___|(9£90100°0) S1S90000°0 | (EZLL0) ¥WEQ [ (E8¥00) 6100 T ?ldcm.. €Z9€ [ (E0°LZ2) 810V .
95y SY920°'0) 19000 (v£29°0)__1%C0 €L {E8¥00) 6100 3 (LL6%) ELIE | (TLL82) _EL LY
€8EE 26020°0) S1E00°0 (9Z8¥0) L0 [T (E8%0°0) 6100 St (VT 19X) 6B LL | (69VEZ) 6T LY
X3 (8Z910°0) 122000 (8LEE0) _EELD L (€690°0)__ 610°0 St (8L952) W LE|(IE16T_SETY .
T9E L (€18000) HZ100°0 {e6L°0) _920°0 ¥ (€BY00)__ 6100 F53 (O8TST) LT EE | (VEWOE) Vi Wy ,
%0 {£0200°0) ZE0000 {€890°0)  610°0 3 0l 6100 Tz (EL€SZ) _O'SE | 160°SZE)_Si-Zv m '
vary SEGZU'D) SSV00'0 [ (8.90°L_SZLYO >3 150 { ot (SEZSZ)_09°9E | (89 T6Z) SV OV <
SSEY (1£920°0) ¥L9000 19236°'0)  SLED [ (91E0°0) SCL0 0 [} fizevd) LS f(ELzET) _LETY ,
99T {92zz0'0) S¥£00'0  }(9605000°0) 11600000 | (£852°G) SZLED 13 (81£0°0) SZ100 |
9682 (18£10°0) 6£Z00°0__ |(Z£0%000°0} '83¥Z00000 |  {SE9°0) __ SZ0 [*3 1(81800) SZ10°0
53 {SEEL0°0) ZOZOO'® _ [(8S06000°0) 898100000 | (€9L¥'0) SL8L°0 St 81€0°0) SZ100 .
2051 {62C0'0) 8EL00°0__ |(6E0Z000°0) ¥9Z100000 | 1SL1ED) _ STL'0 oL (8LE00)_SZI00 o
8L0 {S¥¥00 0} 69000°0 101000°C) 229000000 | (88SL°0) SZ900 S {8LE0°0) SZ100 02 (6E L9C) LOSE | (LS ZLE) 909V ¥
0 0 0 0 0 0 (X3 S0 [(Lyeze) SELY S
AN3Ju34 . =
vauv ‘HAONTT : .
3404 (zU9) ZSIHONI 139) £SIHONI (ud) SIHONI | S3HO4 | {wd) SIHONI 39VD | {ZU/NI) IS (A/NWD 1SN o
AN30¥3d v3dV 3Y0d 3WNT0A 3¥0d | YV3NIT 3¥od | 40 CETE T (un gO°e" 138440 “$°Ln &
AYNOILIIS | IALLYINAWNIDY FALVINANIIY {JALLVINWNDOV] YIBNNAN YO HONI Z NI %Z0 “SA m ’
~S$SOud NOLLYDNOT3 m
9L-$10Z XOTIV WANINNTY LITHS (WO 222 °0) HONI 201°0 NI (TVLAN HATTId €50F) SINTIINATIN m

OLL JO SINTWIAYNSVIAN X LISOHOd ONIANOJSTHYHOO ANV SLTNSTY TTISNIL avaLd HSN'Td T~V ITHVL



P
RS | S

H
JHUON HO 3361 30 AV 3IHL Si INWA WV
y HONI IND 3U3M SNINI FYSNIL T[T ‘SILON

B
T WO0ZZC)_ZHeO U Z9ZSVE00) LLZ000 | (UBZTL]  t8vo D) { S0600 (1) ) SEicyivesst: 2awr Vi
8L (28£81°0) 982079 (Z£898Z0°0) 1521000 | (3EZO'L)  tOV0 0] {»0Z0) S000°0 Z (90°107) 9L°6Z| (VLD OosOE T

SS0°G2 (LZv1°0) 82200 {6L96ZZ0°0) ¥100°0 | (GZITD) 120 ¥ {?0Z0) 90800 zh WE0T) 66| (16WIT) 4itE

sZo ZE0L1°0) 12160 {¥902£100) 901000 | (Z¥L € 90000 Th TCIZZ) OLZE| (ST Le) Lvee i
9oL “{SSEZ00) #1100 | (Z¥4¥110°0) 200L000'0 | 16EOV O] 1910 z (500} 90000 Z (VOSED) OOELE| i 2S2) 269 N

£50°9 TZI9EC0) 29000 (LLE£500°0) 10SE0GG0 | (SVOS 0] W00 [ WoZ0 S0 ET B5'902) Z00E| (0SB} Z0WE|
wLe: wZ10S0) L2500 {8264920°0) SEILO00 1] 0 I3 ®LT0 100 £0 06} SLUT](S190Z) 08'sZ

1533 1€065.°0) 2¢20°0 {LVLGZZ0'0) TOYLODO | (8o803)  ov0 9 BI10) {00 Th (Ze58iY ecz{ligein) oL .
251z —(60vi°0) #8.200 10¥1610°0) 9611000 | (6680; 90 [] {&zro) 209 K1 B@gﬁ 113 m

TN (LZZIT0) L8100 | (1ZLE910°0) ¥¥E800C°0 | (ZLLL0) <o, ¥ {821°0) 2090 T4 98912 9LLE](08°1E0) €SEE !

e (ZSYE0'0) €100 | (1v8¥110°0) 000000 | (VE€S0) 120 € RLLG) 200 i (SZTEZZ) ScZE|(vien) esec !

3 LEE'6 (ZE950°0) L8000 (959200°0) Z£990000 | (99S€0) _ #1 z V4100 (00 ot OViED wWoE | (SEveZ; vEse i
. seay 161620°70) /E¥00°0 | {828600°0) 9€£2000'0 | (8LZ10) 00 i1 ieae oo a1 €EST 1 (@SE8) ULy =

| ZiTR (¥BS1°0) LEPZC0 | (98¥LLO'0) £00100°0 | (686L°L)  ZIv0 P} 1S1°0) 6900 ] s Woclsen z8et i

v (G253 (€2:€1°0) 2Z120'0 | 1ZZ0E910°0) 8EE60000 | (600'8)  E1¥0 <L Gioy @00 1T (£98:12) W'iE [(6E6ED) ZL v .
— L6 (13L1°0) £2810°0 | {Z811£10°0) ¥0080000 860 9 {S1°0)  690'0 PR e eyl & LE(STENY) S2UE .u,,.
INIOY3d ‘I
vavy ‘HLON3T kY

fYCd (2189) ZSIHONI (339) £SIHONI (W) SIHIONI $IHOd | (Wd) SIHONI 19'19 (ZWININ) I1SX | (FW/NIW) 1SN R

PLY: b} P v3IEV 3H0d JHNTOA 3H0d HY3INIT 3404 40 d313wvia (w2 §0°23 138440 “$°LN % m

TYNOILIZS | SAILYTIANNDIIY | IALLYINWAIIY [SALLYINWNADIOV] YIEWNN 3¥0d HONE Z NI %0 “SA v g

EEE——— —SS0HD NOLLVONOT3 W
(pepniouns)) *1-vV TTAVL i
i
LT
ot ik

o JJ-

T e



37

*SLINSIH J1S31 FIHOW| HO 33UHL 40 JOVHIAY IHL SI HS INIVAHOVE 310N
— Zove 8z (8951 1°0) £6£L0°0 (Z6881£0°0) 9v6160°0| (969 0) SSVL0 ) (969€°C) SSv1°0 0L (yo'¥8L) SL9Z | (S0'SLZ) 6L LE
el 6l 1858£0°0) 81Z10°0 {€599Z10°0) 8201000 {8¥OE"0) ZL'0 i (8v02'0) ZL°0 st (0Z£ZtZ) S5 0¢ | (655S2) L0 LE |
18LZEL | (618550°0) Z$9800°0 181£8010°0) 199000°0] (SSSZ°0) S00L°0 t (£SSZ°0) S00L°0 zZ'L (€9°'8ZZ) SLEE | (00'WLT) ¥L6E
9RG/SL {9CY80'0) 180L0°C {£09C600°0) Z42S00C°0]  {383E°0)} £SLD [3 {E06L°0) 52400 Y (L6 FIZ) ZL°iC | OV OSIZToT
ZELB'L (6ZZ£0°0) 500500'0 (1089v00°0) 9982000°0] (EV6L°0) S9L0'0 ¢ (EP61°0) S3L0°0 (X3 (L0'0€Z) SEEE | (€188 6L LY
YZiv 6 (88£0°0) ¥L0900'0 {€295¥00°0) 8ZLZ000C|  (£662°0) 8LL'0 [ (6L°0) 6500 gL Zr'ZeZ) 9L'SE | (vE'882) Zw Ly
. vV (610°0) LOOE00°0 (29£2200°0) 68€L000°0]  (66¥1°0) 6S0°0 t (S1°0) 6500 £T {SE'9YZ) EL'SE | (LVZLE) ZE'SY
86809 (LL¥9Z°0) ¥0L00°0 (££16L00°0) £41000'0] (zz62°0) £L1O 3 {1660°0) 6£0°0 02 (06'80Z) 0L 9¢ | (S9°L0E) Zoey |
990cv | (259Z10°0) 9€.200°0 (28£Z100°0) 8200000] (1861°0) 8200 3 (1660°0) 6£0°0 Z¢e {9G°ZSZ) £9°9€ | (E1 ZZE) 2L
[ 29vtZ | (928806 0) 89EL00°0 {16£9000°0) 6E0000'0] (L6600} 6E00 3 (1660°0) 6200 t2T (6V'ZSZ) Z9°9€ | (ZL'ZEE) LL'BY
2992¢ 167600°0) ¥0100°0 | (£2€82000°0) 98ZZ100000] (S1S2°0) 6600 9 (6t90°0) G900 gl Wi'8vZ) 66°SE | (TTSLE)I By
6LL8L (ZvZL00°0) ZLO0'0 | (909€2000°0) SOvrLD0000] (9602°0) S280°0 [] 1610°0) S9100 X3 loB1eZi zs'%€ | (1T8ZEI 692w
S00S'L (61900°0) 96000°0 | (¥8881000°0) €LYLL0000°0] 19£91°0) 9900 v (6(v0°0) 5910°0 zzZ (€9v¥Z) 8v'SE | (6L°8ZE) 09°LY
tovis (SYSv00°0) TL000'0 | (C91¥L000°0) EVSB000000] (£STL°0) S6v0°0 € {6.90°0) S910°C gl (#0°60Z) ZL'9E | (OVIZE) ¥E LY
16520 (Z60£00°0) B¥000°0 | (2¥060000'0) 29.5000000]  (8260°0) EE00 T {6iv0°0) S9L00 | ¢ 165 GPZIOZ 3K | (LB VEEISG 8y
T zisco | (8vSi00°0) 20000 | (12Z#0000°0) L882000000] (6#0°0) G900 i {6190°0) S9L0 0 €2 WA AARIN: A RETAL
I 9ze80 | (997c00°0) 6250000 | (S06Z00000) ¥Z8¥000000] (6261 0) Z..00 8 {6220°0) 6000 0¢C T iS2) 20 9E | (96 0LE1 0L 5 |
£ iszf0 | (186¢00°0) Z9v000'0 | (Z1690000°0) LZZ¥00000°0 {91°0) €900 2 162Z0°0) 6000 L TSVIG2) IV o€ | (0z Z1E) SZ SV |
P90 | (555200°0) 9660000 | (62650000°0) BLOEG00000|  (ZZEL 0) ¥500 9 #6220°0) 6000 (X3 81°1<7) EV'9€ | (s0°Zee) 9L 8y
11250 1621200°01 £5000°0 | (1v6¥0000°0) SLOEO00000| (cvit 0) SYO'0 S (62200 6000 | St (£0°952Z) ¥1°LE | (agaze) OL'LY
o {E0Z100°0) ¥92000'0 | (ES6€00000) ZL¥Z000000] (7160 0) 900 v (62Z0°0) 6000 8t 106 25Z) 89°9€ | (8L 1LZE) LTIV |
YOLED 1ZZZ100°0) 8610000 | (V9620000 O} 60BL000000] (9890°0) ZZO'O € (6220°0) 600°0 €¢ 97 CSZ) 99°9€ | (SOOCE) LTLY
4020 12580000 ZE1000°0 | (92610000°0) 90ZLOVGO00| (Z9v0°0) 8100 3 {6220°0) 6000 [ 2 (Z9'05Z) ZE 9 | (09 OVEI OV 6F |
95010 (329000 C) 9900000 | (88600000 0) t09C000000] (6220 °0) 6000 t (62Z0°0) 600°0 ¥4 (@ SGZ) PO LE | (61 IVENLZ 06 |
5 0 0 0 0 0 53 108°tSZ) 18 9¢ | I.||I|L§.e8. 805
JIN3JH3Id
vayv ‘HLONIY
3¥O0d (zW9) ZSIHONI (39) ¢SIHONI (wd) SIHONI | S3UOd | (W) SIHONI I9VD | (GWINID iSX ] (ZW/NIN) IS
IN3JH3d v3dy 3404 SWNTOA 3H0d HVY3INIT 3HO0d 40 43L3wWvia (w2 80°G) 138440 “s°1°N
IVYNOLLIIS | IALVIANNIDY JALYTANNIIY {IALLYINANIIV] HIBWNNN 3HOd HONI ZTNI %Z0 S "A
—$S0HI NOILLYONOT3

IOTIV NANINOTY JLVId

(IND ©€£9°0) NI 9¢Z°0 NI (TVIIW HITTII $F0F) SINAINATIM OLL JO SINIWIYASVIIN X LISOHOd

ONIANOdSTUYOO ANV SNZIWIDAIS FAIM (WD €£9°0) *NI 062°0 HOJ SLTAsTY ATIENIL aAvdd HSATA "¢V ITAVL

’ .

YONG\

7’ "..“ ¥




[ D —

TTTOUTET T T AT TR

TTTARy S T T

“S1NS3Y 1S31] IHOW HO F3HHL 40 m@@x%%ﬁ.« IHL St NMOHB 3NTVA HOV3] ‘310N
£09v°'8Z (SELEZ0) 989E0°0 {8£££90°0) Z68£000]  (16£L°0) 16Z°0 [3 (969€°0) S5¥! 2 ; oL 0v66L) Z68Z | (16'S.7) L6ZE
0Lyl (89511°0) £6£10°0 (ZGBBLED'0) SY5L00°0] (969E°0) SS¥L0 t (969¢°0) 59¥1°0 £t (08°SZZ) sLZE | (55'99Z) 99°8E
6982°'6L (91251°0) 3E¥Z0°0 (LEESE0°0) 9542000]  (9609°0) ¥TC z 18¥0€0) ZL'0 Sl 6L°L1Z) 05°LE | (LE'ESZ) L 9F
£85'6 (858£0°0) 81ZLO0 (€£599£10°0) BLOLOOD] _ (8Y0E'0) ZL 0 i (BYOE0) ZL'0 0T €SI 6ive L issce2) vow |
BOLYEL (8E9144°0) YOELLO'0 (¥991£0°0) ZZELOOO]  (SOLS 0) 402°0 z (€9SZ°0) 9001°0 g1 14Ticz) 962 | (v uazi iz o
Z8LL9 (618550°0) 2598000 (81£801L0°0) 139000°0] (€95Z°0) S00L°0 L (€SSZ°0) 50010 L ____|(9v'LyZ) Z0'SE | (0°00€1 ZSEY
‘8989°LL (1L£8960°0) 5105100 {90V 10°0) 8958000°0] (6Z285°0) S62Z°0 € {(F5£2°G) 99200 (33 (L8'SEZ) LTVE | (££°08Z) 2L 00
1458°L (GS¥90°0) 100100 | (E09EG00°0) 2L£5000°0]  (38BE0) ESL'O 3 {Ev61°0) $920°0 ST (ES'SEZ) 9L VE | (90'86Z) EZ Y
ZELGE {6ZZ£0°0) 009000 | (L089Y00°0) 9582000°0] (£+Si°0i 59£0°0 3 {E¥61°0) S920°0 sz (£L'0VZ) Z6 VE | (EEVLIE) 65
v 19240°0) 820210°0 | (£¥0L600°0) 2555000°0]  {¥6650) 920 v (S1°0) 650'0 q (L1°S¥2) SS'SE | (29'88Z) 98°LY
L8S0°L (2850°0) 1Z0600°'0 $828900°0) Z9LY0000]  (96¥¥°0) ££1°0 € {54°0) 6S0°0 Sz __|(06Z¥ZIEZ'E | (y9'SOE) 0E WY
oZoLY (REESG) 910900°0 £255v00°0) 82£2000°0]  (£66Z°0) BLL°0 z {G1°0) 650°0 ST 89°99Z) 69°SE | (LEL0E) BSWY
[ 9oeET {v610°0) LODEDO0 Z822200°0) GGEL000°0] _ {66%1°0) §50°0 i (S1°0) 6500 SZ____ | SISZ)8¥'9E | (LEEZE) 06
9.2y {S56250°0) 8028000 19¥E8E00°0) ¥EZ000°0]  (v¥65°0) YEZ'O 9 {1L660°0) 6£0°0 0z 108°01T) So'S | 1By LUE) 0V
689E'S {6Z1L¥v0°0) ¥8900°0 15661£00°0) S6L0000f  (ES6V°0) S6L°0 q (1660°0) S£0°0 £C (0L s%2) (03¢ | (15'60E) 63 VW
882V [EUESE0°0) ZLvS000 W955200°0) 9510000}  {Z9IGE0) 95L°0 v (1660°0} 6£0°0 (X3 (8Z°TSZ) 6S°9€ | (Z6'LLIE) ¥Z'SY
1LSZE LL¥320°0) OL¥00°0 (E£16100°0) ZL1000°0]  (ZZ6Z0) L1140 € {1660°C) GE0°0 €T t69'¥SZ) ¥6°9E | (ELOZE) EV I
GZELT (259£10°0) 9ELZ000 (2842400°0) 820000'0]  (1861°0) 8200 z {1660°0) 6£0°0 €T (95TST) €9'9€ | (13'9LE) Z6 SV
9080°C (928800°0) S89€100°0 16£9000°0) 650000°0f  (1660°0) 6£0°0 t {1660°0) 6E0°0 zT (06'¥SZ) L6'9E | (OELTE) L¥'LY
Ve (85810°0) 882000 | (5999000°0) ZLS¥E0000'0]  (6205°0) 8610 zt {61v0°0) 59L0'0 0T (SVLSZ) L¥'SE | (0V'9ZE) ¥ELY
£998°L (8vS1L0°0) ¥200°0 | (L24000°0) 1882000001  (L6L¥°0) SILD [ {6190°0) S910°0 zT (P6ISZ) ¥S9E | (v9'1ZENE W
L06V'L (6EZ10°0) Z61000 | (ZLZE000°0)BYOEZ0000°0]  (ESEE0) ZELD 8 (6190°0) S9L0°0 ST (¥1°0SZ) 8Z9E | (19°9LE) 2 u
B5S2L°L 162600°0) ¥PL00'0 {ZZ€62000°0/98Z2L0000°0]  (SLSZ0) 6600 9 {610°0) S910°0 (X3 (69°¥SZ) ¥6°9E | (L9WZE) BO'L¥
68520 w6£900°0) 960000 ¥v888L000°0) ¥ZS51L0000°0f  (9£91°0) 990°0 v {61%0°0) 59100 z? (69ZSE) S99E | (1L LZE) ES LY
BGLED (Z60E00°0) BYOUV0 §cvvGo0o0 01292500000°01  (8E80°0) £E0'0 z (61¥0°0) 59100 St {00'¥SZ) ¥B'9E | (L3 IEE) EB'BY
S028°0 {E18900°0) 9501000 | (189L000°0)BY9600000°0]  (BSIE'0) ¥¥L 0 ot {cz20'0! 500D S. | (Li'6pZIELOE | (19°80E) L'WY
662L°0 (196500°0) ¥Z6000°0_| (EBELO00"0) Z¥¥800000°0} zg'0) 92L'0 vt {6220°0) 6000 Iy} (B LaC) L3 5 | ICLSIE)I RE'SY
65190 " (1500°0) Z6£000°0 | (981000°0) 9€Z£000000{  (EVLZ'0) BOLD zL (6220°0) 6000 zZ (BE°1LSZ) IV'IE | (LIBYE) LSO
SELS'0 (85Z600°0) 99000°C | (18960000°0) £0900000°0f  *98ZZ'0) 060°0 ot 162Z0°0) 600°0 [ (9L'*5Z) S6°9C { (18'VZE) LLLY
8Yiv0 '90vT00°0) 8ZS000°0 |(50620000°0) ¥Z8100000°0] (628170} 2£0'0 8 (6220°0) 600°0 (k3 (Z6'¥2Z) 86°3€ | (S6'BLE) 9Z'W
LEOE0 GGGZ00°0) 96£000°0 62650000°0) 8LSE00000°0)  (ZLE1°0) ¥30°0 9 (6Zz0°0) 600°C T (8L°LSZ) OE it | {9Z OVE) SE6Y
62020 £02100°0) ¥9Z000°0 NESGE0CD0'0) ZLvZ00000'0]  (¥160°0) SE0'0 v (6220°0) 600°0 T (L1°1GZ) ZV'E | (EC'BEE) LO6Y
SY0L0 258000°0) Z£L000°0 610000°0)902100000'0]  (£50°0) BLO'0 z (6220°0) 6000 T (71¥S2) 93'9€ | (6EIVE) ¥Z0S
0 0 0 0 0 0 5 (08'ESZ) 18°9C 4 (¥Z OSE) £8°05
AN3IDY3d
v3duv ‘HIONIY
3404 (2WR) ZSIHONI (99) £SIHONI (wd) SIHINI | SIYOd | (uP) SIHON! z9VD (ZW/NIW) 1SN | (Gu/riN) 1SN
AN3OH3d V34V 340d IWNTOA 3HOd HV3NIT 3HO0d 40 H3L3WVIQ (w2 80°S) 138440 “s$°4°N
TYNOILIIS | IALYINWNIDY JALLYIANNJIOY  [SALLYTINWNIIV] HIENNN 340d HOHE Z NI %Z0°S A
—$SOHI NOULYONOII

189L-$103 XOTTV WANINATV ILVId
(WD €£9°0) *NI 062°0 NI (TVLAW ¥ATTIJ €F0%) SINTINATIM OLL 4O SININIHASVIIN XLISOYOd
DNIANOJSTHHOD ANV SNAWIODAJS TAIM (WO-23°T) *NI-05°0 ¥OJ SLTNSAY ITISNI L Avdd HSATJd ¢~V ITdVL

e g et fepSat it e L e T s e

R | U I

38

R

ST T LT T Twe e T LT LT AT L LT

B . e e

o

o g -



39

| epo6c } (19I6ZL0) ZOZZ0D | X X A Lz _{99°E9Z) ¥ESE | (LE'6EZ) 86 'L
§388°'S 1£8960°0) $1051.0°0 YOyL0'0 (6285°0) S62Z°0 € (EV6L°0) S9£0°0 zz (99'552) 80°LE | (6800C) YOTY
LI120'Y {85¥90°0) 400L0D '0) Z1£5000°0) '0) £G1°0 z E¥6L°0) S3£0°0 0T (00°8SZ) ZV'(E | (VEBOE) ZLWY
5886'L (6Z2ZE£0°0) SO0S00°0 (1L088Y00°0) 95820000} (E¥6L°D) 9900 . (£r6L 0) S9L00 gz (08°152) ZS5'9€ | (OE°LZE) 09°9®
8vS'6 {Z5G1°0) 9509Z0°0 (60Z81L0°0) 2414100 (6861°L) ZLYO 8 {S1°0) 650'0 zz (08°19Z) L0°SE | (S968Z! LOTY
) (8SEL°0) 6¥0120'0C (EE6S10°0) £2£6000°0]  {6¥0'L) ELYO L (S1°0) 650°0 ze (9 ¥2) L' SE | (26'66Z) OSEP
8IELL (¥911°0) 290810°0 1S9E10°0) ¥££8000°0]  (Z2668°0) ¥SE'Q 9 151'0) 6500 LT (ZyZeZ) OL'SE | (SSYEZ) TLZY
126'S (2960°0) SE0SL0'0 1851 10°0) S969000°0  (E6VZ°0) S62°0 S (SL0) 650°C 0C (¥6'EVZ) BE'SE | (GLP6Z) SLTV
Z88LY (9420°0) 820ZL0°0 (Ly01800°0) 8556000°0]  (#6650) 9EZ'0 * (S1°0) 650°0 ST (ELEST) 08'9€ | (89°Z0C) 06TV
SLL9E (2850°0) +Z0600°0 (G8Z8900°0) L9L¥000°0}  (86Y¥°0) LLL'O € (S1°0) 6S0'C LT (8125Z) OE ZE | (LL°LOE) EOWY
989€T (88£0°0) ¥10900°0 £2S5¥00°0) 8L2LZ0000]  (166Z°0) 8140 z (S4°0} 6500 ST (S¥°'6SZ) S0°LE | (94 11E) EL'OW |
19614 (¥610°0) LOOEL00°0 Z94ZZ00°'0) 68E1000°0]  (6S¥1°0) 650°0 i (SL°0) 650'0 LT (99°2ST) LELE | (PSZEE) ETOY
&) (606901°0) 91¥9L0°0 {699200°0) 89¥000°C]  (£88L°L) 899°0 zL {1660°0) 6£0°0 Sz 106'v¥Z1 ZS'SE | (1ovoE) BL WY
€E86'S (v80260°0) 8*05L0°0 (€0200°0) 62¥0000]  (£680°L) 62¥°0 M (1660°0) 6E0°0 0z (8T Y¥Z) EV'SE | (EL'00E) ESEY
GL8E'S {852880°0) 89£10°0 (16%200°0) 6£000°0]  (9066°0) 6E'0 oL (1660°0) 6€0°0 0¢ (95ZSZ) £9'9€ | (0Z'ZoE) £8
i3y (ZE¥BL£0°0) ZLEZLO'O (619 0°0) LSE000°0]  (St68°0) LSE0 6 (1660°0) 6£0°0 0z (10°0SZ) 9Z°9€ | (za'86Z) ¥EEY
GoZY {999020°0) ¥$60L0°0 (8" .S000) ZLEDDO:0]  (SZ6L0) ZLEO 8 {16600} 6GEO0 g (82'Z5Z) 659€ | (90Z0E) LBEY
0L6Lt (18£190°0) 9£5600°0 (LELYY00°0) ££20000]  (¥E69°0) ££2°0 L (L660°0) 6E0°0 0z (6ESPZ) 65°SE | (Z3'00E) LZWY
I eeste {6Z4¥90°0) 989000 | G51£000) 5640000 ¥0) G640 q {1660°0) 6£0°0 ze (¥10S2) 8Z°9€ | (v¥ 1LZE) 2999
BT [(ZZF3£0°0] voLv000 | £L16400 0) L1 10000 Z620) LLLO € 146600} 6600 | ZZ | (GEZSZV099E | (19°BLE) A2
35560 [(9Z88000) G9EL000 | 0] 660000 0 1660°0) 6500 ¢ Tiee00V 6600 |~ 02 | (BZ9SZ) 889 | (9€ 6EE) ZZ'6V
T [ TTZeE00I 3000 -3 6190 0] BL0D ¥4 RSS2V 0L | (9z'0ZE) SY'Iw
‘%%% Z TeIH0UT G100 | —o0Z [ ITERI0XE | (666GOE)-96vY
8908 L 6l 0 0 {Z68000°0) 6ELVS00000] (£96£°0) SELE0 [} {64v0°0] 5900 ot 165652) SOZE | (BO°ZIE) FE TV |
I esT | 15Li¥20°0) VX000 | (¥952000 0] 9609¥0000°0]  (90£9°C) ¥92°0 o1 6190°0) 9100 zT 1 KGOS
y (621020 0) £1€000 (8Y¥5°0) SYLZ'0 [y} (6190°0) G9L00 0¢C (P0GSZ) 669€ | (LE LIE) EOBY
(16L¥°0) S9L0 ot (6190°0) 59100 0¢C G502 ¥E 9E | (PP GLE) EC OV |
| v96Z0) GGLL 0 3 6Ly0°0) Go1 €2 VOB 8L X | (91 ZZEY W i |
| (9291°0) 9900 v {61%0°0) 59100 _ Z¢T X: 3 Jﬂuﬂ.ﬁL
[ 5t%600 16190°0) S9L0°0 3 (6190°0) 59L00 02 18Z°Z5Z) 65 9€ | (61 9EE) 9L UV |
he0 X i (¥¥SL°0) L6Z0 3 {6ZZ20°0) 6000 €C (£60SZ) OV 9E | (61°0ZE) YW
Z8L0_ $ZLZ10°0) 861000 | (vv962000'0) 60810000'0]  (8589°0) LZ2°0 [ 3 (6220°0) 6000 [X3 (99°152) 0S°9€ | (9€ LEE) E68Y
. €¥99°0 15v9010°0) GO100°0  [(€0LvZ000°0) SL0SL0000'0]  {G1£50)'SZZ0 =3 (6ZZ0°0) 6000 0C (6VZSZ) TI9E | (LS 1ZE) ¥I'IY
— %160 | .J||||J..|I$88.e ZELOOC | (£9£61000°0) 90Z10000°0]  (Z£Sv°0) BL'0 oz {6220°0) 6000 €T (0TI 95 | (LSGLE) SE'IY
_ TEGE 0 [ < (ZZ8¥1000°0) Sv0600000°0f  (6ZVE'0) SEL'0 Gl {6220°0) 6000 T (T99GZ) ZZ LE | (96°OLE) OL 'SP
ST 0 ¢ "0) 990000 | (186860000°0) £09000000]  (98ZZ'0) 600 oL (62Z0°0) 6000 FX3 (69ZSZ) 29°9€ | (LvTZE) LL'DW
[ 8lEL0 | 1Z00°0) 0000 | (1v6¥0000°0) SLOE00000'0]  (EPLL'0) SPO'0 [ {6220°0) 6000 8¢ {81°GS2Z) 10°'LE | (ZL'BEE) WO'GY
[] 0 0 0 0 0 %3 {08€52) 189€ | (VZ0K) £805
AN3OH3Id
v3yy ‘HION3IT
3404 (z40) ZSIHONI (29) ¢SIHONI (wd) SIHINI | SIHOd | (w3) SIHONI 39VD | (/N 1S3 L W/NID 1SN
IN3IJY3d Vv3HV 3H0Od INNTOA 3HOJ HY3INIT 34HOd 40 H3L3WVIQ (wd g0'S) 138445 “$°L°0
TYNOILDIS | JALLYINWNITY IALLYINWNIIY [SAILYTINWNIDV| YIBWNN 34O0d HONI Z Nt %RZC S°A
—SSOHD NOILVYONOT3

(IND €€9°0) NI 083°0 NI (TVLIIW ¥ITTIA €HOF) SINTWAT
ONIANOJSTHYOD ANV SNAWIDAJS IAIM (WD -FS°2) *NI~00°T ¥Od SL'T

1G9L-%102 XOTTV WANINOTV

A OLL JO SININITHISVIN ALISOHOd
ASTY ITISNIL avad HSATd “+-V ITAVL



——— e e —

,

- yt4;\?~0

—— —— —— e e ey
- —p— . 14
——— NN S
‘‘‘‘‘‘ ]
“S1INS34 1531 3HOW 850 334H1 JO IDVUIAV]IHL SI NMOHS FNTVA HOVI ‘310N
——SZWUZ | (1ZZ9V0I TLIZ00 | (Z55LZ1°0) vaiz000 | (eBv {12650 v [ Tt RTTO TR | (ZVZTI TS |
—BZSOTZ | (c0Lvc ol 68500 | V8505600 6L09000 | (280U L) SUEVD E It ZIVITISTIE [ O B |
T EHEERT | (SCISZOTUERUD | (8ZZ£90°0) 2685000 | (16EL0) 1620 z ¥969€ 0) 9501 0 T 6VaZZ) L EE | (LE6LZ) ISV
15669 TEOSITOI S6ZI00 | (ZCHGIEU0) OVEE000 | (969€0) 959L0 t °C) 5L 0 Sl (£8EvZ) £ | (VEI6T) W6 TV
1990'61 ZEwic0) 22800 | (LUD0Z0°0) ZLEPO0 O {2BiT 1) 8¥0. ¥ @YOE0) Z1L 0 ot (ULTITI 9KE | (L0IKT) S9SE
Z295°S4 (#£SEZ0) ¥S9E0°0 866250 0) ¥E2000°0 iy¥i60) 950 (3 {@P0E0) Z1 0 gt (PR 0EZ) GV EE | (L1'S9Z) IV L |
— T 8299 (91251 °0) SEVZ0'0 {1€£5600) 9512000 (9609°0) ¥Z0 z {8¥0E0) Z1 0 gt (GELIT) S | (€0 L6Z) BOTY
eeesy 1856£0'0) 812100 | 16998 (8v0€°0) ZL°0 t (8¥0E0) ZL°C 0z (65°1SZ) 69'SE | (8S°L6T) 9L TV
#156°9L (9606.Z°0) 62E¥0'0 16S1950'0) SOEE000 | (yoz°t) 52050 S (€952°0) 90010 £t (LOOEZ) 9EEE | (BE°19Z) 16°LE
| _L890LBL | (£4ZE2ZV0) 809VE0D (£ZEEYO°0) ¥¥9200'0 {1120°t) ZOVO 2 (£652°0) 90010 02 (90°LEZ) BE ¥E | (E06G8Z) Z6°LY
2ZTot (85¥£94°0) 9565200 {9CHZE0 0 | 1859£°0) SLOE0 3 {£552°0) S00L0 T2z (¥6°SEZ) ZZ¥E | (L288Z) LB°LY
3 BE9111.0) WELLO0 | (VOOIZ00) ZZEI000 |  (9015°0) 402D z (€SSZ°0) 50010 ot (LZOVZ) YO'OE | (2L L6Z) BLEW
€390 {618590°0) 2596000 | (6LE80L0°0) 1990000 1£952°0) S00L'0 t {£SSZ°0) S0010 £z (66°16Z) 60°9€ | (Z6'LLE) LL' DV
——— = zZunzet (Z9££61°0) £00E0°0 {80820°0) BELLLO0 O {6391°L) 6990 9 (€¥61°0) $9£0°0 zz (0£ZvZ) 0Z'SE | (06'9LZ) 9L OV
12866 (159191 0) 6205200 | (Ve200) 8Z¥i000 | (0176°0) S78E0 s ___ | (eve1'0) 5900 ST (ZE'SVZ) S °GE | (£1°G6Z) BTV
1N3DY3d
v3iyvy ‘HLONIT
3404 (Z4R) ZS3HONI (39) ¢SIHINI (o) SIHINI | SIHOd | (wo) SIHINI 39V | (ZW/NN) IS (;W/NW) ISX
IN3IDY3d V3UVY 340d FNNTOA 3HOd HY3INIT 3HOJ 40 Y3ILINWVIQ (ud 80°G) 138440 “s$°LN
T T TYNOILIIS | IALVINNWNIIV JAILYIAWNIDY [SALLVINNNDLY| HIBWNN 3404 HONI Z Nt %0 S A
—SSuY) . NOLLYONO13

(papnouo)) “p-v ATAVL

B V7

40



1

906'Y (7551°0) SO¥Z0'0 (£1SPL1L0°0) 8869000°0] (S6L°L) 990L'0 8 9660°0) EGE0'0 §Z 1 g~74] 2@—.8.«8. 1>
wet {9021 0) £810°0 {£¥0GBOU 0) YEYSO000'0] (96E 1) 96950 L0 (9660°0) €6€0°0 o¢ (Gy'vEZ) LOVEfizoELE) Ov'sw
B00°E {8960°0) Lvi0'0 (£L66900°0) _ZZv0000] (£60°t) BLEV'O Tt {5660°0) £6€0°0 (X3 ToaavZI PO VE [(0Z 9LE) W W
e (SLL0°0) ZOZLO0 (9524900°0) ¥6v£000°0] (£68°0) EESE'0 ] 18660°0) £6€£0°0 [T (99°ccz) GBCL [iZ@9LE) 96w
Zie't {E090'0) SEG00°'0 (VZSYP00 0) ZLLZ0000] (869°0) B¥LZ0 4 (8660'0) €6£0°0 ot ZLveT) DK [(wwiiE) vow
Z9¢°L (LE90°0)'89900°0  ; (LOBLEOU'0) 19¥61000°0] (66¥'0) £964°0 — 8 18660 0) £6E0°0 oc 95°8e2) VIWE [(lgZZe) Zaow
80 (6520°0) LOY00'0 1606L00°0)_S9t:000°0] (68Z°0) BL11'O L {8660°0) £6£00 €€ (09'9EZ) LT W {(SZ'vZEY €0'LY
— ZITO0 (9800°0) ¥EL00°0 \\9£9000°0)268£0000° 0] (0L 0) EGE00 t (9660°0) £6€0°0 gE 8z evz) TOX [(or vee) 6 oW
evLe (L6¥1 0) ZEZO'0 (+'90Z800°0) 800S0000] (£9ET) 8Z60 T (LEL0°0) 620°0 Y3 (1USyZ) SS9 [(S8'S0E) 9 W
N 18% (91Z1°0) €88L°0 (¢£699900°0) L0v000°0 (SL6°L) ¥3L0 92z (LELO0) 6200 X3 06 veZ) TSE (O LIE) SL W
| 696 (se60C 00 (Ze71500°0]  £LE000°0 {ELv'L) 850 oz {(£L0°0) 620°0 [13 {((¥S¥Z) 999 [(€O'Z0E) £S W
X %3 (894070, 44100 (EE0. ~07°0) ¥092000°0] (641°L) ¥O¥0 o (ZE£0°0) 6200 ot (iC9ETY ¥EVE[BLSIT) LW
6L 9090°0) S¥600-0 [BVECEDD'0) SLOZ0000]  (896°0) LLEO Tt {Z€20°0) 6200 0t [99°9EZ) OL ¥E [ (€ 9iE) gg v
6vL (89%0°0) 52£00°0 {9¥95200°0) $961000°0 (LEL'0) GZ O ot (ZELG°0) 6200 [ 13 {ZE1E2) SSEE |(ZGELE) ESOW
AEO'L {82€0°0) 80500°0 1962100°0) 9601000°0] (8150} £0Z0 L (ZEL0°0) 6200 (X3 (0 ZEZ) 8T ¥E {89 ¥ZE] 6GOLV
5650 ({810°0) 62000 (85Z0100°0) 92900000] (56Z0) 9LL°0 3 {LELO0) 620°0 3 (ZTIEL) 9T vE |IS6LE) 9y
%10 (Ly00°0t £L0000 (S962000°01595L00000] _ (¥£U°C) 6200 3 {ZEL0°0) 6200 (13 (8LUGEZ) LLVE |(6Z 6VE) 99705
vZE (9101 °0) SLSLO°0 {#3££00°0) 9£0Z000°0 EL¥'T) 560 0S (E8%0°0) 6100 £z (9€°0EZ) LYEE |(96'90C) LEWW
ST (¥680°0) 98£10°0 19956200 0) C6L10000| (€21 C) 980 " €av0°0) 6100 §Z ((e'Z9Z1 01 9E [ (Ov'OLE) ZO'W
57 | (2220 0V Z61100 | (1565200°0) ZvGl0000] (WBtIZZ{D | B | (cev00) 6100 0z (@8L°LvZ) 96 ¥C |(0Z90E) LV IW
9902 (590°0) BO0LO°0 ZSE1200°0) COEL0000] (w¥S L) D090 & (€8¥0°0) 6100 (13 (6ZT¥EZ) 96 £E [(90°21E) 9T Sw
€291 (9050°0) 882000 12899100 0) 81010000] (ZOZ 1) SI¥V0 -4 €8¥0°0) 6100 €€ (65 LEZ) IV VE [(GO'STEY SL LY
4 X 3 {Zv»0°0) £€6900 0 89v100°0 o1 0D 8vF0 L~ 4 ic890°0) 6100 oy oy ££2) YW ¥E | (LOGEET Zi'ow
[ 24} {98£0°0} 665000 (6£9Z100°0) LELLOO0OO {2150 190 B (€8Y0°0) 6100 ot (96°9€Z) LEVE[(SZT9LE) L8°
0T (SZ£0°0) ¥0500°0 9790100 0) Gt o] IZerveEs | 9t £8v0°0) 6L0°0 [k 2 @z ocz) LW [(ov9ois) e v
> 1] (S920°0) L$00'0 (5298000 0) Y62500000] (ZZO0) Lv20 tt €8¥0'0} 6L0°0 X3 @rZvZ) INE|L61ZE) 6990
1590 (£0Z0°0) SLE00'0 | (5299000 0) ZLOV0000°0 R ot (E8¥0'0) 6100 3 (SLZvL) Tt E |6 1ZE) 05
1590 {EvL0°0) 12200°0 299000 0) G8Z0000 0] VBLE U) EEL O [4 {€8¥0°0) 610°0 (13 (L-9¥Z) OL E [(0OSEZE: 269
9520 (1900°0) 921000 ](69920000) 629100000] _\c6V U) 3200 V| (€8¥0°0) 6100 13 (v6 (EZ) LSV |(LB LX) (Z oy
¥90°0 (1200°0) 280000 |(Z9900000) Z0¥00000 0] (890 0) GLOO 3 €890°0) 610°0 cy (sc8cz) (G¥E}Li0EX) OT 1S
26 0 (v6Z20°0) SG¥00'0 _ |(ZZZ90D0°0) SOL¥00000] (Bve (] GZLVO > {8LE0°0) SELOO e (169¢cZ) 3 7 [(£90cE) 96Ly
6980 (292001 91¥000 __ ](91 19000°0) ZELE00000]  (E96 0 GLEO [ 181500} SZ1L0'0 zy (vO'SEZ) 60 V€ | (0¥ ICE) 6L BY
L0L'0 (€Z20°0) SY£00°0 (9605000°0) LL£0000'0]| (v6Z0) SZLEO [ 3 [} (£9°'86Z) L9 VEJ(6ZT'SET) EIBY
950 (82100} 922000 |(LL0¥0000) 68vZ00000G] (30 0) 0SZ0 | (4 %3 wwa L) Y GAN . 1
LZY0 (VEL0°0) £0Z00'0 __ |(350€0000) 998L00000) 9LV 0 SLBT0 | {8 33 {€99€Z) LW [(9ZOvE) SE6F
820 {6800°0) 8E100°0 _ |(6€06Z000°0) ¥$Z10000°0 BITOI 5210 ot 13 L6 9€Z) LE W [(CEvEE) Gv oY
1240 {Sv00'0) 69000°0 __|(6101000 0) ZZ9000000] 1654 0F 52900 | S (13 1L6'9€Z) LE VE[(OW ¥EE) 0S8 |
9 3 0 C 0 g (GC8EZ) LS ¥E | (IE L) 0L TG
LNIDY3Id
v3idv ‘HLONIT
3H0d (42} 2SIHONI (39) ¢SIHONI (o) SIHONE | S3HOd | (uR) SIHINI 39v9 (ZW/NK) IS | (zW/NW) 1S
IN32Y3d V34V 340d JWNTOA 3404 | YVINIi JHOd 40 ¥313Wvia (w2 80°s) 135440 “S$°LN
TYNOILI3S | 3ANVINWNDIOY | FALLVINANDIY [IAILVINNNIJV] YIBNNN 3404 HONIZNI | %Z0°SA
—=SSOHd NOLLYONOTI
1¢9L-FI10Z AOTTV IWANINYTY TLVId (IND L3°T) *NI 0¢°0 NI (TVLIIN HITTIS orot)
SINTINATAMN OLL JO SINTWAUIASVIAW X LISOHOd DNIANOJISTHYOD ANV QLTIASTY ATISNTL ¢~V JTdYL

3 —_

\ \u“ N




Lo'vL (EL¥9°0) ¥890°0 | tyesLe90°0)  ZZYOOO 1YY'Z) 99€'0 4 (¥OZ 0) S080°0 %4 (80°9€Z) ¥ZVE ] (GLE6T) 192V
I (Z29E°0) LS00 | (L14££50°0) 10SEO0°0 {Ly0'2) 908°0 [ (¥OZ'0) S0B0°0 0z (6v' ¥EZ) LO'PE] (ZV'VOE) O1L'WY
€6 (2962 0) 95900 | (BEE8B9Y00) 82000 (99 L) ¥99°0 K] tv0Z'0) S080°0 X4 (LT LED) OS VL] (BLEOE) DOV
Y00 L (902Z°0) ZVE0'0 | (Z9/S¥ED°0) _ 112000 (LZZ 1) £8V°0 9 (¥0Z'0) S080°0 (<3 (80 ¥EZ) S6ec | (STSOE) 9 ¥9
[ GZ8S§ (6E81 0) S820°0 | (Z£69820°0) LSLLO0O ¥Z0'1) €090 S {¥0Z'0) S080°0 €Z 6V ¥EZ LOVE | (ZBWOE) LT W9
L9V (1Zv1°0) 82200 | (61¥62200) #1000 {818°0) ZZ£ 0 v (v0Z 0} S080°0 (X4 (95°9€Z) LEve | (0ZR0E) OL Y
05t (€01t 0} tZ10°0 | II'S«!:QS S0L00°0 TGI90) evZ 0] ¢ (¥0Z 0) S080°0 BZ | 11622 ezee
SLEZ {SE20°0) Y1100 | (ZvZvi100) Z0OL000 O {60¥ 0y 191 0 4 WOz 0' S0B80°0 (13 (99°GEZ) BLVE
ELLL (8920°0) £500°0 | (,LEL500°0) OGSE000°0 ¥0Z 0) S080°0 t vOZ 5. SUB00 (13 (80 ¥EZ) S6EE
CTEA {SE0V0) ¥5790°0 | (L58S£50°0)  22£00°0 (6v°2) 860 " (8£1°0) L0°0 teC (8L°SEZ) LLVE
ZLi oL (L8EE0) $Z90°0 | (C6V6SY0'0) 082000 WEL'T) 80 ZL (821°0) £00 02 (SL'ZeZ) ZLSE
6’8 (£18Z°0) LOEVO'O | (ZOBZBEO'0) 9EEZ000 8LL1) L0 ot (8Z1°0V 20O (5% 4 92 Iv S
(s ) (Z102°0) ZZLED'0 | (8Z6£920°0) 'S€94000 (SYZ L) 670 L (8Z1°0) 200 Z¢ (6V°0¥Z) 88 vE
84E'S (691°0) .29Z0°0 | (Lv£6220°0) ZO¥L00°C (£90°L) ZV'0 9 (8£1°0) 00 (X4 (08'EEZ) L6EE
66y (60¥L°0) ¥8LZ0°0 | (LOV16L00) 8911000 (689°0) SE0 S (828°0) 20°0 (13 (S0'2ZZ) €6 2E] (L9 VOE) QL WW
665E (£Z11°0) L9L10°0 | (ZLESIO0) VHECOO0 0| (LLL'0) 820 v (8£10) 200 sz (16 vEZ) LOVE] (66 LOEY (oW
LT (5¥80°0) LEL0'0 | (¥8Y1L0°0) BO0Z000-0 € (8£1°0) £0°0 e (L vEZ) SOVE] LD ZLET 9E QY
¥6L°L (£990°0) £2800°0 | (959£00°0) ZL9000°0 (9SE°0) ¥L°0 z (8L1°0) 700 8z (99°EEZ) 60°EE| (OV'SLE) SLDY
Z06°0 (Z8Z0°0) L£900'0 | (8Z8E00°0) SEEZ000°0 (8£1°0) £0'0 L (84:°0) £O'0 53 (ESEEZ) LBEE] (05'SEE) 0B
Z86'6 (ZELE0) Z9890'0 (LyE0°0)  vELZOOD (86£°2) Y60 o1 (510" 6500 [:43 (0£99Z) 8L'SE] (FSULE) TH'W
1998 (S¥ZZ'0) GSZ¥0°0 | (1190E0°0) 89810070 (860°Z) 928°0 oL {SL°0) 650°0 8z (EL°LvZ) £6'K | (90'90E) GE ¥
zZev'L (EGEZ0) LVOPO'0 | (LSETIZO0) 109L00°D (86£°L) 80L°0 zL (G°0) 6500 (13 Zvavz) €0'9e | (63'80C) 0S¥V |
ZvZ9 {1961°0) GE0EC'O 120°0 1000 (66¢°L) 650 ot 151°0) 650°0 (%3 (ZyZSZ) L9'9€ | (GEELE) VS
Z96'V (8951°0) 1E¥Z0°0 L10°0) 2901000 (661°L) ZLH0 8 (GL'0) 6500 [ T3 (LU29Z) VESE] (ELTIE) cZ'ow
SV {ZZEL'0) LZ420'0 | (ZZOESLO0) BEEG0000 (6v0'L) ELYO L (S1°0) 6500 8z (02°092) L6 Ve | (L1'662) GEEV)
YZLE (9211°0) £2810°0 | (Z9LLELO'0) $008000°0 (668'0) ¥SE0 9 (S4°0) 6500 (13 (6C (¥Z) 88'SE ] (90'WLE) 95 QY
| LT (1860°0) 2510°0 | (Z0£601L0°0) £99000°0 (6vL0) S6Z9 S (SL°0) 650°0 ST (35 92\ TOVE | (95°80C) (S0Y
__S2 {G820°0) 9LZL0°0 | (1¥¥2800°0) 9ELS0000 16650) 9€Z0 v (510) 6500 ()3 (95°0£Z) VW EE | (90OLE) L6 WY
LUt (8850°0) 2L600°0 [ (1855900°0) Z00¥5000 (S¥'0) LLL°O 3 (G1°0) 6500 3 [80°SEZ) ¥Z ot | (91 LEE) £OBY
el (Z6£0°0) 80900°0 | (LZ E900°0) 89920000 (0E°0) 811L°0 z (SL°0) 6500 8¢ (STEVE) 8Z K | (EZEZE) B8
€290 (9640°0) ¥OE00°0 | (981200°0) VYEELO000 {S5L°0) 6500 3 (ZZ1°0) S0°0 X3 WBUGELY LLVE | (6LZEE) BL OV
1v8'8 {£08Z:0) YPEX0°'0 | (¥5v9920°0) 9Z9L00°0 [F ["3 (£Z1°0) 500 (%3 9¥ LEZ) LG EL | (PEIOE) EV IV
6619 (2961°0) 190£0'0 | (15v88L0°0)  SLLOO'O (82L°t) L0 vl (LZ1°0) SO0 Sz (02222 €0°tE | (89'00E) _LLWW]
'y (LO¥L°0) Z£L20°0 | (£8SYELO'0) £1ZB000D (ZZT11 50 oL {£Z1°0) SO0 Sz TEOZEL) vL L | (89 00C) LL VW)
nLE (1960°0) Z510°0 | (60Z¥600°0) 6¥Z5000°0 (689°0) SE 0 1 {ZZ1°0) S0°0 (33 T ALC LA 3 2
SLLY (1950°0) 63800°0 | (Z€EBES00°0) S8ZEC000 (805°0) 0 v (£LZ1°0) SO0 SE YO EZ] GOVE | (PP GiE] EE W]
£W0 {910°0) £1200°0 | 65¥EL00°0) ELZB0000 0 {ZZro) s00 1 {LZ1°0) S0'0 I3 2 w6z | ot et IV
6009 (96810} S£620°'0 | (3¥66E£10°0) (¥61°Z) 9980 73 (8660 0) £6£0°0 3 ZETELl v8 ¢C | (GO I0T WV W)
ANIJU I
v3uv ‘HLONIY
3404 (2'49) ;SIHONI (39) ¢SIHONI two) S3HINI | S3HO0d | (wo) sIHONI I9VD (ZW/NIN) ISX | (;97NIE 1S
AN3IOY3d V3HV 3H40d 3NNT0A 3404 | ¥VINIT 3804 40 ¥31IWVIQ (w2 80°G) 135440 “$°Ln
TYNOILIZS | IALLYTINWNAJDY FAILYTNANNIIVY (ALY INNNIOVY] B38NNN 3404 HONt Z NI %20 “SA
—S$SOHD NOILYONOTI

(ponunuo)n) c-v ATAVL




(BZ'Y {LSYY'0) ¥0690°0 {£S86LZL 0) ¥Y¥LO0'0 {8EV'L) B9S0

14 . : oz (64122) WOTE j(vs0cZ) @i e
%0901 (LVEE'0) BLISOO (€2¥L60°0) £8SS00°0 ! (8L0°L) S¥YZ¥0 € {6SE0) SLys 0 oz (L1 LEZ) ZSCE |[(MWETI 652V
[~ &0 (LTZZ0)_2ZSYED O T71766090°0) CZLE000 | (64Z0) €820 T (69E€°0) Sivt°0 [ 53 BZOTY it ] (2L 68Z) TOTV,
€5t (7LLL°0)_9TLLOO ‘295¥0E0°0s 98LOC0 | (6SE°0) SLKLD 3 {63€°0) SLyL 0 8z 6T vEZ) 96CE qun. [ 2.4 IR ;
WS W {10£2°0) 3E6L1°0 3960 0189.:0C | 2892) 9904 L) (SEE'0) ZEL'O 0z (X3 o]
B 1G [ (SLLS°0) TI680°0 (LOSSEvL 0) 98000 oy Wse | 9 (GEC'0) ZEL O €z .aadﬂq.lll?c i
(1% 4} (S8E°0) 89650°0 500£560°0) ¥8S00°0 L4 19EE 0) ZEL 0 oL T 91}
— dZ66 | (8882 0) 9L¥¥0'0 (€£SLL1L0°0) BEVOO'O € 196 0) 268 0 £z L2 R4 L XL AN AT P
X (5264 °0) ¥8620°0 (Z0S8L¥9°0) Z6Z00'0 1Z9°0) ¥9Z 0 L4 GEE 0) ZEL0 ¥ 3 (v&'0CZ) @vEE |(COSL) 6L TV W._“,_
(13 (£960°0) Z6¥10°0 (15Z6£20°0) 9YL00'0 | VST OF TELO T 0] ZEL 0 T T8Z9EZ) (T VE|(vs Z0E) S8 TV
[ @302 (©6¥9°0) 990010 (S¥6.8¥L 0} 806000 6y'Z 0 8 {90€°0) SOZ1L'0 13 ZESTT) 9 lE Emm_ [N
vst {0L8¥ 0) 8¥SL00 (6365114°0) 189000 | V9E8 1) E2L0 | 9 | T90€-0) S0Z10 (13 (Y8 8ZZ) GLEE|(LEL6Z] ELEY
Z 08 (9¥ZE 0) ZE090 0 (€C6TVLQ'0) Y3Y00'0 | WEZ LI ZaV0 Y "0) BOZ1 0 Tz (959221 WX | (€6 162) VeV, ok
X 73 (SEPT'0) ¥LLEO'O [ ’ ’ 1816°0) SISE0 £ {90€°0! S0ZL°0 gL (6ZT9ZZ) €STE|(90°88Z) GL'LY o
960°S (E291°0) 91.520'0 - (Z19°0) L9Z0 Z (90€°0) S0ZL°0 0z (9C'8ZZ) z.cx | (OT96T) STEV o
1952 (Z180°0) 852100 'Q) & -0 | (90€°0) SOZL'0 I {90€°0) S0ZL°0 SZ (SL'8ZZ) 60EE | (LELLE) 9L' | )
82Zi 'Lt (G8ES 0) LYESD'O 1 X (SLZ2) ZZ80 P (2LZ0) 601°0 LT 9S ¥ZZ) (G ZE | (SL°'96Z) YOEY s
zZ8L'ZL (6E0¥°0) 6290°0 (BEVES0'0) HOZS000 {199°4) ¥99°0 9 (LLZ0) 6010 0z (SL'0EZ) gree | (e s6Z) YOOV N
8ES'8 {S692°0) ¥LL90°0 (6568950°0) ZLYE00'0 {Z0L°L) 9EY'0 v {ZZT0) 6010 zT (t69LZ) IPIE](66L6T) FETV L
[ia (610Z°0) €LE00 (61L9Z¥0°0) ¥09200°0 {1E8°0) LZEO € i 13 (SO'LZZ) 90TE | RTOEl 2oy WP
96Z ¥ {9v€1°0) £80Z0°0 (6L¥¥820°0) 9€£100°0 (¥550) 8LZ0 3 {ZZZT0) 60L 0 (13 6L t22) 902t | (LTI0E) Tv'ww al
%4 (€£90°0) €¥0LO'0 (¥ZZ¥1L0°0) 896000°0 LT 0) 6010 T TZ2Z°0) 60L°0 13 (EVoZZ) ve Tt | (8R0TE) YaOw ik
el it {6855°0) £9980°0 0 | (1821 660 oL (1SZ°¢) 6600 gL (LG ZEZ) B.EE | (9€ L82) WLV .
9t {LZ¥¥'0) £690°0 {Z16¥¥90°0) 9515000 2102 T6L0 3 {1SZ°0) 660°0 £z (v&9ZZ) ubZt | (SSVEZ) TLTY 4
9901 {¥SEE 0) 861500 {925E590°0) 0986000 | 60SLI¥650 | 9 TiSZ°0) 6600 L (Y021 E6 ¥E) (LSLOE) 00'WY| i
9188 (S6LZ 0) ZEEVO O ((66Z250°0) ZZZEVO'0 £S5 1) S6v'0 S {iSZ0) 6600 sz (0L0EZ) I¥EE] (LS 66Z) WWEY LR
1Y} {GEZZ 0) SIVED'Q {65vZZ¥0°0) 8252000 | 1900 L) 96E 0 ¥ —{1SZ 0) 660 0 €z (SZ9EZ) LZV¥C] (T U0E) OB W .
| {29001 665200 | (Z9Z91€0°0) E061000 | WAL 0) L5620 _ € G ze ussen) cve|osoic) W] TP
[~ &St SLLL0I EE100 | (6ZZ1120°0] 6821000 | (€05 0] B6L 0 T T&Z'0) 6600 53 B0vEZ) SGEE | (L LLE) 0w ®
31 {6550°0) 998000 | (£855010°0) E¥Y¥9000°0 TiSZ0) 6600 3 3 0 ST ZyvEz) 00VvE| ZueZE) 10Lv] ‘on A
658 EL (SLEV'0) 182900 (¥ZZ6TL0°0) SY¥000 ez eg0 | OF | (veZ0) 8800 (53 9L LZZ) COEE ] (LTTOE) YEEY L
Lot (00S¥°0) SZ¥S0'0 (6££€890°0) 95€00°0 88L°L) ¥0L'0 8 »ZZ0) 8800 €z (GreZZ) PLEE| (ZL°16Z) LETY 0T
| 99¢£8 {0Z9Z°0) 190V0'0 (SESLEYO'0) £9200°0 {1eE°L) 8250 8 vZZ 0) 880°0 €T (SU°(EZ) Ov'vE | (ZL'SOE) vE'WY W un\
[ 8c69 (881Z°0) L6EE00 (Z19¥9E0°0) SZZZ00'0 WBirL) ¥0 S 0 '0 €z (s 9eZ) L(EVE] WE'TOE] IWEY =
95 S (SLI°0) 2LLZO0 (691620°0) 8£100°0 7680) TS0 v €800 ST (L1eZZ) LZtE) (8L'SOE) SE'WY | m.m
MWLy TZLEL0) ¥E020°0 (£948LZ0°0) SEELO0°0 {tZ9°0) ¥8Z0 € (¥ZZ 0} 880°0 St (0c9zz) ggze] XFOLE) gO'W [ &)
tuz (SZ80°0) 95€10°0 (S¥85¥L0°0) -68000°0 {Zv¥0) 9210 z (vZZ'0) 880°0 (13 (80'9ZZ) 6L TE] (LTI0EL Tv'vy =1
161 (£E¥0°0) 8900°0 (ZZ6Z100°0) S¥¥000'0 ¥zZ 0) 8800 3 #7Z0) 880°0 TE (9v'ErZ) LEGE] (QLEZE) L8 m
AN3JOH3d
v3dv HIDNIT
3dod (z2W3) ZSIHONI (39) cSIHONI (u) SIHONI | SIUOd | (W9) SIHINI I9V9 (ZW/NR) 1% .«E\zi. (2 ]
AN3OH3d v3dVY 380d INNTOA 3404 | HVINIT JHOd 40 Y313WvVio (w2 80°G) humuuo “$°L°N
TYNOILO3IS IALLYTINNNDIV JALLYINNNIIY {SALLVINWNDOVY| UIBWNN JHOJ HIONI Z NI %Z0 “SA
—S$S0HI NOLLYONO3

(ponunuo)) °S-v ATAVL



"SLINSHAY 1531 JUOW HO JIUHL 40 IPVYHIAY IHL St BMONS INTVA HPv3 (D)
“30IM HONY INO 3UIM SNIWIDIAS IUSNIL PV (1)
'SI1ON
160°6Z (SZ16°0) Y71 910 (6¥S85E 0) 881200 (LS0°2) 180 v (viG0ISZOZ 0 gt {0v'10Z) (Z'6Z | (81°LEZ) Ov'vE
6oL T€95»0) ZZ0L00 | (wiZ6LL 0) ¥60L0°0 (6Z0'1) SO¥V'0 2 vi1S 015202 0 X3 (86°902) L€ OF | (VZEIT) 84 8
L\ET'L T18ZZ0) %5600 | (#59680°0) LZ¥S00 0 715 0) STOZ'0 ) V1S 01SZ0Z 0 [£3 80 vZZ) 05 € | (VE ¥GT) oZ A |
e 61 (£09°0) 809600 (190172 0) 6¥€L0°0 (S50t} €250 3 {5800} 1610 0z (EC'€0Z) 69°'6Z | (60°2¥Z) L1
688°Z1L t990¥°0)ZL290°0 {15¥L¥1°0) 866800 0 (£6°0) Z8E 0 z (S8v°01 1610 [ 33 (6E-L1Z) €5 L€ | (S ELZ) 89 6L |
SEV'9 (EZ0Z°0) 9ELE0°0 (#SZLELO0) 56vPC0°0 (S8Y°C) 161°0 L 158901 1640 IX3 (6€(ZZ) 86 TE | (LY'06Z) Z1-2y |
964°LE {SZ91° 1) 96081 0 (586221 ¥ 0) 9L520°0 (Z182) Lot} 9 (63¥°0) S¥8L0 N (ZS96L) 08 8L | (ZZ'0E2) 6EEE |
e (E8LL0) ¥S0ZL'0 (LLLBYLT O} LLO1LO'D {SL8'L) BEL'O v (69%°0) SY8L0 o€ (09°20Z) L4°9€ , 65'69Z) 016
X} 0) 8¥060°0 (£6YL90Z°0) 8SZ100 (90¥°L) SESS0 € (69v°0) S¥BL'O 0z (9Z11Z) ¥9'OE | (Sr6eZ) 8i°9€
S¥ZZL 1Z68€70) Z6090°0 (6LZ¥LE1°0) 98EB00°0 (L£60) 63€°0 z (69v°0) G¥8L O F 53 (0z0ZZ) 0] ((6042) oE'6&
5649 T9%61 0] 91080°0 (L1£890°0) £64900°0 (69%°0) S¥8L'0 1 (69v°0) Sv8L0 T (80°8ZZ) B0EX | (68°06Z) 64Ty
659°LE (ZE8E'0Y TOVE1 0 (TZS06ZE°0) 800Z0°0 (909°Z) 920’1 9 (vEv'0) £L1°0 0z (99°902) (662 ] (8E°(SZ) £E (£
[T{§¥3 T5Z3901 832010 | (6862612 0) 82100 {ZECT) ¥89°0 v (vev0) L1 0 0Z (¥F0LZ) 85 0C | (98°£ZZ) O #
G655t [~ (896¥ 0) (0ZZLO0 | (192591 0) ¥00L0°Q (€0C1) ELTO € (vEV'0l LLLO 0z (S0'C1Z) 06°0E | (00'99Z) 95 '8E
tvrot TZLEE 0) 721300 | (2299601 0) £69900 0 (698°0) ¢vt 0 T (VEVO) LLLO ({3 €S izZier zc | (0T Z6L) BE TV |
©2zS {9591°0) (95200 {L1€8¥50°0) 9VEE00°0 WEY'0) LLL'O t (YEV'0) LLLO (3 (ZZ8ZZ) Ot E¢ | 158 ZOE) €6 OV
v {Z98°0) 8EEL 0 (YOLYS9Z'0) 2910°0 (9¥¥'Z) £96'0 9 (80¥ 0) S091L°0 [£3 1 (ov'60Z) ZEOE | (01°122) Zx €
L6281 — (GSLG0) 26800 | (C0BG9ZL0) BOLOO Eo’L) Tv9'0 12 {80%°0) 509L°0 5S¢ Ul Ce'It ] (9000 TL'Ow
EZLEL 9Icv0) 69900 | (LSELZEL D) 18000 €ZZ°1) SI8Y 0 T (80V°0) S094°0 143 ES L2l SS T (Coigz) Toow
ZEL6 (LLBZ'0) 9¥¥0°'0 T{06¥880 0] ¥500 0 {rL@'0) -SOZE 0 L4 (80¥'0) S091°0 [y W ELZ) SV 7% | (VT ECT) €S2V
LSy (6E¥L '0) £220°0 (ISyZy¥00) L2000 (80v°0) S091°0 3 {80%°0) S091°0 F43 {t0Tc2! 9EE | (8SLOE) LTV
9622 (ELLL°0) BLLLL'O {£69010Z°0) £ZZL00 (€9Z2) 1680 9 (LLE'0) SBYL'O ze (SLeiZ) IS TE | (€6'992) LS8E
LSZ'St (Z8LY°0) ZLYLO'O {8(9v0VEL"0) 818000 (605'L) ¥65°0 v {LLE0) SBYL'O [ 43 (E9°0EZ) SYEE | (ZL°18Z) IS0V
Srit {98SE°0) 65550°0 (9¥t5001°0) SEL900°0 (ZEL'L) SSUY'0 t {ZLE°0) S8vi 0 oZ (S92 LY IE] (SS9Z) LL:0v
$65¢ (£6€Z°0) 90L£0'0 (LEZ0£90°0) 60¥00°0 (¥SL°0) L6Z0 |4 (LLE0) S8vL 0 gz ZZTIZZ) IS L] (cz9ez) Ts v )
128°¢ (S611°0) £5810°0 (SL1GEE0°0) SYOZ00°0 (LZE°0) GBYL0 L {ZZ€°0) S8yL'0 {3 8L 62T} ¥ZEE | (ZL L6Z) BLEY
Y6E 82 (8068°0) 808EL°0 (V2002 0) 68¥L0°0 (Ggeleett | © {6SE°0) SLpL'0 {3 (80°Z22Z) (ZTTE] (E9'9ST) ST LE
1z (1899°0) 9SE0L°0 (SEVOEBL0) LLLLO'C (951°2) 6v8 0 LJ (6S€°0) S271°0 Sz (vZ(ZZ) e0°te | ico'saz) vELv]
1IN3IDHId
v3uv ‘HLONIT
3I4Od (ZW3) FSIHONI (39) cSIHONI {w) SIHINI | SINGS | (W) SIHONY 9VY9 (ZW/NW) ISH] (W/NW) 1SN
LINIIUID V3IHVY 23HOd FINNTOA 36O YYINIT JHOd 4G H3L3WVvIQ (w2 80°G) 138440 “sLN
TFYNOILIIS | IALLYINNNIDY FALLVINANNDIY [PAILYINANDIZY| YF8WNN IHOd HONI Z NIt %Z0 “SA
—SSOHd NOLLYONOI3

444

(papnrouo)d) °S-v ATAVL



e “7'[1

[
R

L8L-6122 XOTTV INANINATYV LIFHS (WO 81€°0) “NI G&1°0 NI (TVLIIN HATTIA Gt €¢) SINIINATIM
OIL A0 SINTFWIUASVIN X LISOYOd DNIANOJSTHYOD ANV SLTASIH ATISNAL avdd HSATd "9°V ITAVL

Ly58L (ETLELO) LZL20°0 (ZZOESLO'0) BEEGO000|  (D6¥0°L) ELY'O £ (51°0) 6300 0072 (BL8LL) E6'ST T (LBLLT) OF'AE
6LL61 (1921 1°0) EZBLOD (Z9L1E1L0°0) ¥0080000 |  (Z668°0) ¥SEO 9 (SL°0) 6900 9L (0E8LL)98'SE | (16'92Z) 29 TE
. STt 190860°0) 025L0°0 TZOEGOLD01 L930000 | (€6¥Z0) 9620 S (SL°0) 6500 €EC IV eet) 92 'SE | (09 €22) I0EE
68501 (S98£0°0) 9LZL0°0 TT¥» 250007 BE£S0000] (¥66S0) 9€EZ0 [ (51°0} 650°C 002 (60°08L) ZL9Z | (SOZEZ) WEE »
%08 | wssso01z16000 | (U (96¥¥0) LLL O € (S1°0) 6500 197 207811 69°9Z | (€S LEZISV¥E |
i (€26£0°0) 809000 | (1ZZEVO0'0) BIBZOD0V | (2662 0) 8L 0 z 151016500 05¢ OEZB WO | 106 LE) LG9 |« R
I 097 | (196L0°0) ¥0£000 TFZIZZU0 UTWWETO00U | (667t 0) 6500 t 151°0Y 6500 [ 2 ETVRN LB | 62 1RV B LE | , v
—_zzet (€LOPL0) ZLLZ00 | (ZBSVELD O] EITE0000 Z1 S0 [ {22101 S0°0 LY TS | VeI 6D iE | !
Lzzes (80860°0) 02510°0 1602¥600 0) 6¥25000 0 1688°0) SE'0 1 (221 0) SO0 (9t (0E081) S1°9Z | (ZZ'0EZ) 6CTE
825 {90950°0) 69800°G | (28£500 0) SBZE000 0 (805°0) 20 v (£Z1°0) S00 [1%3 (@981 ZZ (T | (ZSTat) T %
z8gl (00¥10°0) £1200°0 _ |6SVE € (£z10) S0°0 . (ZZ1°0) 500 €8¢ (9Uv8l) (£ 9Z | (P2 S9T) LvEE X
9v3Zi (¥8¥60°0) 0L¥10°0 € 0 L2 (8960°L) BLEYO it {8660°0) €6£00 9t @YU LT | (L LZT) vOTE m
€8Y'OL (S5££0°0) Z0ZL0°0 5000 (¥£68°0) EESE'0 0 (8660°0) E6E0°0 £el EESLLIEVSE | (LLO0ET) LVEr ;
w218 12£090°0) 5£6000 | (VZS¥PO00) £1£20000] (0869°0) 8v£L2'0 ¢ (8660°0) E6E0'0 00z (GLT81) LS9Z | (LB LEZ) GV VE ¥
6LL'S (OLEVO'0) 89900'0__| (Z0BLE000) L¥6LO00C | (986¥°0} £961°0 S (8660°0) F6E0°0 [ X3 (Z6'8L1L) S6°SZ | (ELEVZ) SEIE ,
YESE (£8520°0) LOYO0'0 | 11606100°0) S91L000°0 | (Z66Z°0) 8140 £ (8660°0) £6E0°0 9z (267811 €592 | (99°LSZ) 6V BE B
9Lt (G9800°0) YELOO'Q__ |(3E9000°0) Z88£0000°0 | 18660°0) £6E0°0 1 (8660°0} £6E0°0 €82 (20'98t) 9692 | (89ZLZ) ZGEE | "
weol (v87£0°0) 0918, ‘0| (CEOL¥00°0) ¥0SZ0000 |  (98.L°L) ¥9¥°0 9 (LELO0) 620°0 oSt (vr8ct) 88°Z | (€99vEZ) €OVE :
0ov's (¥8(,30°0) EV600 T (BYEEE00 0) SE0Z0000 |  (9£56°0) LLED €L {££20°0) 620°0 9t (9ZBL) TY'SZ | (08°LeZ) L0'9E E
EVED {££9v0°0) S2£000__ | (995200 0) S951000°0 (99€2°0) 620 ot (LEL0°0) 620°0 €T G 1811 663E | VIt Sl | :
60V’ {LLTE0°0) 805000 | (0962100°0) 96040000 |  (9515°0) £0Z°0 [ (LELO'0) 6200 [X3 (9L 181) 969 | [GE LRI R | .
965Z {12810°0) 062000 8520100 0 (9962°0) 9110 v (LELO'0) 6200 1153 (G6ZaLI vS 9T | (L (ST T | M
8v8'9 (¥8050°0) 88200°0 128991000} BTOLOO00 | (9902 L) SL¥ O Sz (E8Y0°01 6400 002 (S9064) S9LT IR SV I | .
6L6S (L4001 £6900°0 | 108991000 (Z190°1) BL¥ O 3 (€890°0) 600 [15 (CvEat) 199 | (08 LATT WL | o
Z8ZS (G98£0°0) 665000  |16ZOZICS of ZEZZ00000]  (6916°0) L9E0 61 (€810°0) 6100 00¢C G09BLI G | (BN LBE L
9ZE ¥ {Z62£0°0) 05000 |{0Z50100°0) SISB00000|  (ZZLL0) ¥OE O 9t (€8¥0°0) 6100 00¢ 8Bl e £Z | (25 1S Vi | b
19¢ (G¥920'0) 01v00'0__ |15798000 0) ¥62500000 | (9£29°0) L¥Z 0 33 (€8¥00) 6106 €ee (09Z8L) vz | LBV BB i
1SLT Z€02001 GLEDD0  J1€Z95000'01 ZZOVOO00U|  {928v0) 640 ot {€E890°0) 6100 057 | (Zo9silj @69z | (S5 usZT | P
S88'L {SZv1070) LZZ00°0 {0Z5%000°0) GBZODOD0|  (8ZEEO) EELO 3 (E890°0) 6100 05T #9281 69 9Z | TS 1S WV | '
FOLL (S1800°0) 521000 {0€61°0) 9200 v {E8Y0°0) 6100 €8¢z o181 e8 L | BE LI b
0E0Y (SE620°0) G5v000 | (2290000} SOLP0000D ] (8490°8) STV 0 3 (81€0°0] 52100 t8L e icez | rmnee | A b,
009°E (12920°0) ¥iv00'0  |(9519000°0) ZEZE00000!  (S2560) SLEO [ (8LE0°0) SZLO'O €81 (850611 ¥9°LZ E A _
062 (92220°0) SYE000__ | (96090000) OLICD0000 | {8E6£°0) SZLED Sz (8LE0'0) SZL9'0 €8l (8£'9811 60°¢Z | (VEVSZ] LY’ (&) P
00vZ {t8LL0°0) 972000  |1ZZ0b0D0 0) BEVZ00000 1G£9°0) 520 oc {81€0°0) SZ40°0 002 (S888LI 6E &Z 4. 0Q e
o8l (SEEL0'0) £0200°0  [(95060000) 39BI00000]  (€94v°0) 54810 St (8LED'0) SZ10TC 00¢C cgva g9z | R BB & Cl
S0zt {06800°0) 8£L00°0 | {6€02! (SLLE0) STL'0 ot (8LE0'0) SZ10'C EEC (S8'981) 0L £Z &% .
1090 (Svv00°0) 690000 [(6tot {8851 °0) 5290°0 S (8Z€0°0) SZLO'0 997 (Z0'981) 969Z | (01 692 SOBE | .N.W :
0 0 0 0 0 0 0LT (€2°981) 104Z | BV IZI DI OV | R
1NIOU3d =t
v3dv ‘HLDNIT Qo
IHOJ (Z4R) ZSIHONI (39) £SIHONI (w3} SIHONI $3HOd | (W3) SIHONI 39v9 (ZW/NW) ISX (ZW/NW) 1S :
AIN32Y3d V3YV 3HOd 3WNTOA 3804 | ¥V3INIT 3HOd 40 Y313Wvia (W 80'G) 135440 “s1n i
TVYNOILIZS | IALLYINANDIIY IAULYTIONNIDY [SAILYIAWNIIVY] YIEWNN 340d HONI Z Nt %20 “SA 5o
—=S$SOHD NOILYONOT3 L



‘SLINS3IY

0 33HHA 40 3D

UIAV FHL S| NMOHS INIVA H

(&

46

30IM HONI BNO 3H3M SNINW|O34S JUSNIL BTV (1)
*S3IL0M
GoUGE | (VO0ZZOIBZWE00 | (20760£00) 112000 | TBRZIIEWHO | 9 ['TH6Z0V 6600 I WSTSITGE I | TZZRT ST |
. LYV (Z6E81°0) 0S820°0 {£E698Z0°0) 1S£L00°0 BEZ0 L7 LOV 0 S (¥0Z°0) S080°0 00¢C 7 191) OV EZ | (EZ00Z) Yo 62
6LOSL__ | (OIZbTOI082200 | T6LyazZ0 0l ¥I000 | {6£180) 2ZEO v (90Z°0) 9080°0 052 (LEBILI ZVIT .
6ZL oL 1ZE041°0) 0LLL00 ¥9022$0°0) SOLO00 | ((p19°0) Z¥ZO £ 7020150000 |  9bT | (BLWZLISESZ | (v6 LZZ) 6L
6L8'6 (SSELO0) OV110:0_ | (Zv49810°0) Z00LO0O'0 582.* 1900 3 (¥02°0) S080°0 €EZ EZ 081} 9192 | (ZL LE2) TS EE
L8y {LLSE0'0} 02900°0 (LZ££500°0) LOSE000'0 )Z°0) S080°0 i {90Z°0) 30800 0ST {668°06L) 0L (L | (94 06L) L£9€
646 9 (¥£10Z°0) £ZI£00 (8Z6£9Z0°G) SEOL000 | (9WPZ 11690 L {8Z1°0) £0'0 002 (96'6St) OZEZ | (19°661) S BT
SYOEZ (£0691°0) 62920°0 (LyL6220°0) ZOYLOO' (£990°L) Z¥'0 9 (8£1°0) 0O 00Z (0Z°591) 96 ET | (ECvOX) Z9GT
¥69°81 (060¥1°0) ¥8120°0 (L0¥L6L0°C) 8911000 {0688°0) SE 0 S (8£1°0) L0°0 002 160°04L) £9°5Z | (S8'112) PLOE
€8Z S (1ZZ11°0) ZpZ100__| (LZLESLO0) ¥PEGOO00 (Z1LZ01 820 v 18Z1°0) £0'0 9T (96 €L ) EZ'Z | (6DVZZi T6'LE
€651 (Z5v800) OIEL00_ | (1v8YLL0) 800L0000 |  WEESO) 120 £ 821°0) 200 X3 (Lyt7. Y ZE 9T | (0L'0EZ) IVEE
SSL {2£950°0! ££800°0__ | 10999£29°0) Z£9%000°0 (958¢°0) ¥1.0 ~Z (821°0) £0°0 X (ESE8L) OE LZ | (90 992} GO'SE
OI6E (61820°0) L£$00°0 {08Z8E00°0) S£E2000°0 (8721°0) 0400 1 {(821°0) .60 00t (L9G8L) T6°92 | (ZELST) EXLE
W81z (¥8951°0) 16v200 | (058v10°0) Z90L00'0 | _ (606L L) ZL¥ O 8 " (S1°0) 6500 91 (GL'691) 299 | (¥90LZ) SSTUE
ANFOUId
viyvy "“HLONIT
3¥0d (242) ZSIHONL (39) (SIHONI (w9) SIHINI | S3IHOd | (o) SIHINI 30V [ (ZU/NIN) ISH] (pu/NND 1SN
AN3OH3d V34V 340d IWMOA 3H0d HVY3INIT 3HOd 40 H313Wvia {ws 80°G) 438240 “SLN
TYNOLLI3S | FALLYTIOANNIOY JALLVINANIIY 13ALLYINANDDY, HIBNNN 3Y¥0d HINIZ N %0 “TA
—S$SOHD NOLLYONOT3

{pzpnfouo)) °9-v 1AVL



[l
<
—_-siins3y 1531 3UOW| 6O 33uHL] 40 I9VHIAV] IHL SI NMOHS] INTVA HIVI| 310N __ ,
{ZE0E11°0) _2S10°0] (S060600) __ 0881000)  (CLIL 0 £WI0 i (ZE9E0)_E¥L 0 (13 169 LEL) LB 6L L
8529200)_ Z8LL00l (9€£L£10°0)  8votooo) 4 ' (L66Z°0) BLLD [¥3 (zczuiovez | (994121 ¥SIE |
¥£4950'0)  8800°0 | 1969£01L0°0) _Z259000°0 €552 0) 9061°0 ¢ {€SSZ0) 90010 82T (STLLL) vO'SE | (v0°9EZ
SG98S0°0) 9Z9010°0 | (€898600°0) ZZD20000 160V 0)_651°0 z L02°0) S620 (X3 (YSEI) ZLEZ | {STZZ) EETE |
(££2v€0°0) ELES00°0 | (LVE6900°0) _ 1LOE0000 610Z°0) 8600 L] (cioz°0) 96L00 82 (SL6LL) LOIT § (LOBET) EVLE
{LZZvt00) L165000 | (BYO¥Y00°0) 96820000  (ZL6T° T {5evi 0) SE0 0 (13 (89°6£1) 90°5Z | (68 L0T) LOSE
{£90610°0) SBS6Z00°0 [ (vZ0ZZG00) _ ¥¥ELOO00 38vL0 0 3 {S8y1°0) S890°0 0t (18681 ESZ | (BT VST) 16V
(66E20°0) G81LE00°0] (B60L100°0) ¥EYOL000'0 {Gi870) 1Ll 0 € 0¥60°0) LE0'0 (13 (Z0881) LZ¢Z | (08°042) VO LE
#66510°0) 6Z¥Z00°0 | (GGELL00'0) 996900000] (0881 0) ¥L0°0 3 0¥60'0) LEOO 0t (V26811 TS LZ | (69°8LZ) TYOP
(266200 0) S6Z1000 ] (66 BLVE00U00| (0¥600) LE00 3 (0¥60°0) LEU G St 919811 00°LZ | (ZLTBZ) Se'LY
ZE8Z10°0) €961000] (YOL¥0000) IVSC00000]  (ZL6Z0) LIL0 9 {S6¥0°0) S610°0 €t (S0 1611 1L°(Z | (0Z 0BZ) YO OV
#69010°0) 5Z591000] (Z#£000°0) SLL1Z00000]  [LL¥Z0) SL60°0 S (56¥0°0) 96100 Zt 8L ¥61) ST 62 4@%
(SS5800°0) 9ZEL000 | (9LL20000) ¥69L00000] (1861 0) 8L00 v (S6¥0°0) 9610°0 S (0611 99 2% | Go eI B°1¥ |
(91¥900°0) SPE6000'0 | 128020000) 9021000001 (981 0) 5890 0 € {S6¥0°0) S610°0 v TG ZL £Z | (SCeaTI 9B 1¥ |
(L1Z¥00°0) €93000°0 | (BEET000°0) Z¥DO0000T Y (166C 0) 6600 {4 (S6¥0°0) 96100 TV [ (WZ6LIv6iZ | RO NZI LSV |
; i ; G6¥0 0) 5640°0 i (S6¥0°0) 5600 SV {20881 LZ LT | (00 98218V LV | ﬁ
i 62810, ] 16220°0) 6000 L 13 ovest) vz | L Iis® | £A”
[~ {0091°0] €900 3 (6Z20°0) 6000 (13 weesIZSLZ | (iEtRImow | & -

i (ZZLEL0) ¥90'0 9 (6ZZ0°0) _600°0 €€t (0V68L) LV LZ | (WERZ) LL'LY < 5
(6Z12000) _ £6000°0 |(L¥6¥0000°0) GLOE00000°0]  (EviL'0) SKO0 § (6220°0) 6000 Le (EC68L) oV ez | (Z9VeZ) 8T'LY ':9.
(E0L100°0) #9Z000°0 | (ES660000°0) Z4 ¥Z0000O0 0| ¥160°0) 90 v (6ZZ0°0)_600°0 [ 53 (20°Z61) 96 LZ ] (SE'SEZ] EELY M.ﬁ
14Z100°0) 86L000°0 |(¥9620000-0) 608100000°0] _ (98900) LZ0C ] {6220°0) 6000 oy (WL E6L) OLBZ_| (OTIT) LS'Le c
Z58000°0)_ZE1000°0 |(3£610000°0190Z1000000]  (£9900) 8100 4 (6220°0)_600°0 v ©cest) icZ | (S9amZI EVLY m.,w
{9Z9000°0) 990000°0 [{88600000°0) £09000000°0 {63200} G000 3 {6ZZ00) 6000 (14 (LT L6L) LTRZ f (VLRI TLLY | m

0 0 0 ) ° oy (LLTEL) 96 Z | (9 LRZ) TL LY m,m
ANIDYId Lo
‘HAONTT :

(24°) 2SIHONI (33) cSIHONI {wo) STHONI $340od | (w2) SIHONI IOV (ZW/NW) ISN (/NN 1S)
VIYVY 3HOd INNTIOA 3HOd | HVINIT 3HOd 40 H313WVia (w2 80°G) 138440 ‘SLN
TYNOILIIS | JALLYIANWNIIDVY JALVINKNIJY JSALYTINNNIIY] BIBWNN 340d HONS Z NI %Z0 “SA
NOILYONO13I
-

L81-6122 XOTIV WANINATV (IND $€9°0) NI 09G°0 NI
(TVLAW YITTI 61£2) SINTWNATIM OIL JO SINFNITHUNSYVIN X LISOHO4d ONIANOJSIYHOO
ANV SNANIDAAS IAIM (IO -S€9°0) *NI-052°0 HOJ SLTINSTY ITISNIL AvILd HSNTL °L°V ITavyL



*SLINS34 1334 IYON HO 33 40 I9VHIAV IHL SI gn:ukramoxumu uow |
 osig6z | (¥9092Z0) %0600 | (218:90'0) ZILEDOD] {#9ZL0) SZO z ‘@eoco) evi0) £z | (SS6vLI6NZ] (£9 0611 ZILZ
T gzecvy | (2EOELLO) 2£1000 | (9060600)  98B1000) (ZESEO) £vL 0 L (zes€o) Ewor  oT _ | @RLGLIVENL] (100F7; G EL |
[ szes6t__ | (91ZS10)  90EzQQ | (ELVEVEDD) 960200 (¥665'0) 9EZ0 z weeZo) 81L0f gz | WWESLIOLEZ] (50'98Z) vELE

€996°6 85Z9L0°0) 1100 | (9ELLLIO0) _ 8YOLO0O} (L66Z'0) 8LLO ] weez0) 81t0 ]  TE | (LMLIEIST ¢ (ZGLIT) 06'SE |
96E8 9 | (8Y3ELL0)  9/100 | (Z6ESLZ00)  ¥PLELOO'0] {901S0) LOZ'O Z__ | eszorworo ] __we ] (S90LLISLYC ] (L60V)S6 VE
e (4£950°0) 88000 ] (969£010°0) ZS9000°0] (ESSZ'0} 90010 . (ESSZ01S0010)  O€ | (91Z8LIZv'aL | (BELIT) L6 LE
S09CEl | £8Z01°0) 6E65100 | (YZ08¥L00) EE06000°0]  (8509°0) SBEZ'O € | eozoeeo0]  ze | (sS16/X] 6T LN LO'SE
213 (SS9990°0) 9290100 | (C858600°0) ZZ0S0000| 16E0¥°0) 6540 z (61020196200 | _ _SE (9SLII LY SE | (SZBZ) I LE
ury (LLZVE0'0) €L£900°0 | (LVEGY000)  LLOED000)  (6L0Z°0) 9600 i 61020156200 | ___OF | (TSR] (65N) L8BE
| __eszooL £0°0) ¥E8L10°0 | (£608900°0) SLES0000] (¥¥65°0) ¥l % [ ioevioisesoo] sz | @runice] (azrosziocoe
WES L (L9Z290°0) S528800°0_| {EL09900°0) _ ZEOYO00U|  (8S¥YY'0) SSLL'O € Jeviojsesoo | st | @OWRLIGIST | (SwedZ)6LBE
2020 | (v£1860°0) 1690070 | (G¥OFP000) 88920000 (ZL6Z'0) LiL'0 z 198vI0)9BS0UG | L€ | (STEBLIS'R | @y 93Z) VIBE
"ere (£80610°0) SBS6200'0 | (YZOZZ00'0) #¥EL0000) (38¥1°0) 98500 ' (98¥1°0) S890°0 ze | (ovesi sosz] (e0'SezivELY
WZZ9 (L86L¥0°0) LEVLDOO | (£6LVE0DO) g& @cos0) zzzo | 9 | oveo0) 00| ZE 1 (9t Z61) 2822 | (@EGIT) LOGE |
[ 955ZS | (v96600°0) 54619000 | ({6VBZOC0) GELLO00'D (6B9V0) 9810 g w00 29| T 8T ©vestiec iz | BZTiZIGVeE
| s0BLY (L861E0°0) 8S6¥000 | (£6£ZZ000) ZLBELV0D' (8SLE0) BYLO % | ove00) (00 SE .Q-W...SI:MM.E wtzZaZrivet
“TSELE (66E20°0) SBLZED00 | (860Z5000) ¥EVOI0000)  (6182°0) LLLD v 1 tosso0y Ze00 | T EE T [ eieaiive iz | (00GZIZZ OV |
——— 012 | (#665t00) B6L¥2000 | (66£4100°0) 95690000°0] (088L0) ¥L0°0 ——2— 1 600N 2800 ~ T~ EZE | (1e'561) OvEZ | (BvZRZ) LEDY
il 1£66400°0) S6EZ100D | (66599000°0) BLYEODDO'Y]  (0¥60'0) LEOD i [ O¥e00y 00| T st ]| G890z | (35vez) LZy
[wwer ¥99520°0) 8Z6E00D | (BZE80000) 280500000 (Y965 0) ¥CZ0 ZU | EEROISBIO0 | T Ze | 0v'SBi) 68°9Z | (01°69Z) E0'GE
| 1S6LT (CE1Z00) SIEE000 | (¥690000) SEZYO000°0] {ES6¥0) 9610 ot G@r0IS6100] €€ GLiBLISLLZ | (Y ZI600V
TRzT OL1Z10°0) 2592000 | (0255000°0) BBLE00000  (Z96E0) 9SG a | G6b0°0) 56100 zv | 91981100z | G9TRZI00°LY
Wt ZEaZ10°0) ©96100°0 | (¥919000°0) 1#5200000 (22620) 110 | " 9 < 7] &340 56100 St 0596110682 | (8S S6Z) 2V LY
it (GSS800°0) SZEL000 | (9Z£Z000°0) ¥69100000 (1861°0) 8,00 v | G6v0°0) 56160 8z @U et ZL &z | (6L LLZ) 6TV
G50 | (£2Zv000) £99000C | (BBELO00'0) L¥80000O (iee00) 8600 | T~ {56900) 56100 C o Z6061)69°2Z | (LZ88Z) LELY
%0 (ELB930°0) 950L00°0 | (1851000°0) BYS600000 69c0) ypi0 | ot | (62200) 600 | = €€ (LTE6L1609Z | (96T8Z) WO'LY
5990 (011500°0) 2620000 1 1000°0) 9EZL000000  {E¥LZ'0) 60L°0 Z1 {62Z00) 6000 SE (VIGUINE(Z | @L'GLZ) LSOY
60550 {9SZ900°0) 990000 7 L8860000°0) 009000007  {98ZZ'0) 0600 ot (6ZZ00) 60070 zy 20°961) EY8T | (L2°06Z) OLTY
&Ewo (S0¥E00-0) 6290000 _J906£0000°0) ¥Z8Y00000 {6Z81°0) ZL00 8 %Z700) 6060 | o (EVESLI EE£Z | (E0'SLZ) 68'6E
[ SWE0  [(955200'0) 9660000 "0) 8196000000) _ (Z/£1°0) ¥90°0 9 ©zz00) 6000)  0v  [(05061) €9z | (00¥EZI 6L LY
Z2z0 {60Z100°0) ¥9Z0000 $E96E0000-0) Z4¥Z00000'G]  (#160°0) 9E0'0 v 62200y 6000 L€ @9161)084Z | (L1'SET) 9ELY
ciito (ZS8000°0) ZELOO0'0 96100000} 90Z100000T  (£590°C) 8100 Z 1 6Z2o0) @000 ]  oOv | (S8v61)9ZBZ | (SLEBZ)SFLY
0 0 g 0 0 0 LY (LZ6LVS6LZ | (S LBTIZL LY
AN3OH3Id
v3dv ‘H1ONIT
3H0d | (g4} gSIHONI (39) ¢S3HINI (o) SIHONI | S3HOd | (wo) SIHONI | 39VD | (GW/NI) IS | (zW/NIN) ISX
AN3OY3d Vv3dHVY 3¥0d JWNTOA YO HY3INIT 3H0d 40 H3L3INVIO (w2 80°G) 135440 “Ss°LN
AYNOILIIS | SALVINWNIDY IALVINWNIIY  [3AILYTNANNDIIV] HITWNN 340d HONI Z NI %20 S A
-S$SO4d NOILYONO3 w

L81-6132 XOTTV WANINATY ILVTId (WO 6£9°0) °NI 0¢c°0 N1
(IVLIW YITTL 61£2) SINTINA@TAM DIL JO SINFWIHASVIN X LISOHOd ONIANOJISTHUOD
ANV SNIIWIDAJS TAIM (IND-22°T) "NI-0S°0 HCJ SLTASTH FTISNAL avdd HSATd s~V ITdVL



— L

£8888 {LLLELO) 2624200 (99€£610°0) ¥$0Z100°0 (LLOT0) BLED 3 4 15102°0) S6L0 Le (S66£1)01L9Z | (SZER)ELIE
28209 {Z€82010) 6E6SL00 (9Z08¥10°0) ££060000] (8509°0) SBEZ0 € (6102°0) 96L00 o v tet) ez ] (655921 ZSE
SIS Y 1955890 0) 9290400 I 0] (650¥°0) 6510 4 {6102°0) 96200 St (Z6 %64 LZOL | (25 49C) 0B OE
t0SZ2Z {ZLZV¥ED0) ELESD00 | ¥E6¥000) ¢ (610Z°0) S6L0°0 i 16402°0) 98400 (33 (18T6L) 1L BT | (9L08Z) EL OV
F—%65166 | (426t 0) 8996200 |  (WoLBZI00) zaz0t000]  (£881°L) 8390 (] 9891°0) 58500 8T [66981) T4 LZ | (8 6SZ) 65 (£
96498 {iS€€1°0) S60Z0Z00 |  (601%S10°0) BO¥60000 TV 56090 /2 {9avL°0) 28500 33 LIS (T | (ZvTITIB0WE | =
l%laﬂ.ﬂqqglo ——1G¥1Zc10°0) ¥9090000| (G160 IGE0 | 9 (38%1°0) S8S00 (¥4 EPVELI GZ R | (26 GoCT ISE |
9IS | [#¥560°01 GZ6L¥I00 | (Z10L10°0) Z£90000] [ TOEVZ 0] 52620 (] 198¥1°0) S6900 SE 0vS811 689 | (98€IT) LT HE
1166V {8¥€920°0) ¥EBLLO0 (2608800°0) 9.£5000°0 ¥¥650) ¥tZ 0 v (98¥1°0) S830°0 £33 (88C6L) ZLBZ | (VZ'69T) 90 6€
LT (19Z£50°0) S5L8800°0 (€409900°0) ZEOY000°0] (8S¥YY'0) SSLL°O € (98%1°0) S8500 St (185651 0v'eZ | (BvOLZ)EZEE
ZIOS T (9218£0°0) £165000 1G90v 900 0) 889Z000°0]  (2£62°0) LLLD T (98¥1°0) S8S00 Lt (€Z¥61) LLBZ | (COLLTISLOV
A 1280610 0)S856200°0 {9Z0ZZ00 0) ¥PELO000] (98¥1L°0) SBS00 3 {98%1°0) 5850 0 ST (EZ86L) SLOZ | (69 VEZ) 6T LY
5329 T (965600) v287i00 |  (6£8900°0) SEZL¥0000] (BLZL'L) ¥¥¥'0 {3 {#600) ZE0O Tt B W LZ | (SS0LZ) 26k |
T 9122S | (ZEL80°0) SYESELD'D {692900°0) 852860000]  (S8EE0’L) LO¥VO [ 0} ZEOO | 0t @M ZZ iz | (908t 1|L§.B
ZELLS (£66£0°0) S6£ZL00 1669500°0) 8L¥£0000 (96°0) LEO [} #600) Z£0D | U | (igceliti 8z | (€ovaT) LV L |
£99Y (£6440°0) 55511400 (621500°0) ZOELEDO0O]  (BSY8'0) EEED [ 1¥60°0) LEO O Tt (ECL6LI 90 8L | (SV'SIZ) 0S8k
LY (£6£90 0) 91:6600°0 195v00°0) ¥28.20000]  (815£°0) 9620 8 1960°0) LE00 13 (€ZZ6L)1 8822 | (Z9¥OZ) BEBE
[ zosst 186550°0) G9£9800°0 (66£00°0) SYEYZO00'0]  16£59°0) 6520 L (¥60°0) LEO'O £t 6Ll 18z | (vi'99Z) 09°8E
[~ eS¢ |v866£0°0) 5.61900°0 126¥8200°0) 6££10000]  (663¥°0) S81°0 S #60°0) LEOO 3 (S0E6L) 008Z | (69v(Z) ¥8GE
—O0%5T | (66£20°0) SBLZE000 | @60Z1000) ¥E9010000] (618Z'0) LLL'O 3 (¥60°0) ZEOO (32 (88°S8L) 969Z | (00'9.Z) CO OV
I 50250 [(266£00°0) S6£2100°0 {6695000°0) 8Z¥E00000 (¥60°0) LEO0 i {9600} LEOO oY (£ST61) £6°2Z | (90°88Z) BL'LY
06V E (LVES0°0) S182800°0 GEL100°0) 5285010000 (E€8EZ°L) SLBY0 T (S690°0) 56100 8T Z6961) 95 8Z | (8V¥(Z] (8 6E
CEL0E {S0Z¥0°0) £62200°0 89Z5100°0) ZLE600000]  (£680°L) 6Z¥°0 = (56¥0°0) S61L0°0 (33 (tC96L) T8 BT | (ZSTLZ) L9BE
I 1981£100°0) 590800000 | (1196°0) SOLEO [} {5690°0) 56100 (33 (TI6LI v Z | XS LT) 8E6E
(vOLL100°0) 92290000'0]  (SZ6L70) ZLEO o1 (S690°0) S6100 St £9°¢61) L9°8Z | (£008Z) Z90W |
(2Z06000°0) 550550000°0] 166¥9°0) SESZ'0 X3 {5690°0) S610°0 St (¥SE6L) L0 BZ | (65SLZ) L66E
{969000°0) SEZY00000] {ES6v'0) S61°0 ot {5690°0) S610°0 €t (9Z°Z61) (9°8Z | (E6SBZ) LV'IY
—{858¥000°0) SvO6Z00000] (Z9VE€0) GIEL 0 _ 2 {S690°0) 96100 i3 (9T tol1 €0BT | WE GLL) LE O |
{1961°0) 8400 v e e LA R 1A R AL
15659001 56100 T 15690°0) 96100 1 Z I A RIS AT
DUZE000 0) 6686100000]  W¥SL 0) 2620 [53 (6220°0) 6000 £t gﬁt&.: ,
906 Y 0]  @©S890) LZ0 0t 16220°0) 6000 £4 2 "TGLI£06Z | (LZ 88Z) LB LV
{£9699Z000 0) GZ0S100000| 1StZ50) SXTO -3 {6220°0) 6000 oy S6Sit) ZVEZ | (6468Z) EOTY
829261000 0) 90210000 (ZZSH0 ) 8L 0 [ 162Z0'0) 6000 oY (£S961) 1G°8Z | (1SE6Z) LSV
22891000 0) S¥06000000] 16Zvt 0) SEL'0 St {6ZZ0°0) 6000 F33 (OV'16L; 9L 4Z | (92 vEZ) GE'LY
18860000 0) 0900000 0 (98ZZ°0) 60°0 ot (6Z20°0) 6000 (13 (9E¥6L) 61 BZ | (YWEGZ) STV
1969G0000) SLOE000000|  (EviL0) 5000 S 6ZZ0°0) 6000 SY (¥5'S6L) SE BT | (SL06Z) LLZV
0 0 0 [] iy T(Li261)1 96°2Z | (S9(8Z)ZL LY
INIIHId
v3iuv ‘H1983IT
3404 | (W) ZS3HONI (39) ¢SIHONI (uo) S3HONI | s3uod | (o) s3HONI | 3DV [ (Gw/NM) ISX]W/NW) ISX
AN3IOH3Id Y3IHVY IHOd IWNTOA 3804 HY3ANIT 3404 40 H313NWVIO (w2 80°S) 138440 “s1N
IYNOILITS | IALLYINKWNAIDY IJALLVINANIIY  {3ALLYTINNNIOV] HIBWNN IHOd HONI T NI %0 “S°A
-SSOHD NOILYONO3

L8L-6122 AOTTV WANINNTV TLVId (WD €£9°0) NI 052°0 NI
(TVLANW HIATTII 6162) SINTNATIM DIL JO SLNIWITHASVIN X LISOHOd DONIANOJSTHHOD
axy SNINIDAJS IAIM (IND-F€°3) *NI-00°T ¥OJd SITASTH ITISNIL Avdd HS2Td “6-V ITAV.L

N
S

*+

SAN

GRIGL

pa0B B
M om0

e e e meeeemd e e L

i A ™

- Ay -



“SLINSIH JLS3L IHOW] HO 33HHL 40 FOVHIAY INL SI HS INTVARHIVI 110N
—_— YE8'62 LZS¥°G} 800£0°0 (Z9EZL0) MWSL00°0 {629r’L) TLSO v {2ESE0) EVLD ¢|.Nr (0Z°'sSL) 1STZ | (09°66L) S68E
e\ {165£°0) 952300 {81Z260°0) 8595000 {L680°t) 6Z¥ 0 13 {ZEOCO0) EVLO P.nr (SL°L9L) 9vET (rO'PLZ) ELLE
S8LOVL 90922 '0) ¥0SE0'0 {TABLOG'0) SLLE0O0 {¥8Z2L°0) 882°0 F3 (ZeSE0) EFLD 53 18S0LL) 9L | (GELEZ) EVIE
1902 | {(TEOEAL°0) 2SLLOD {9060€0°0) 888100°0 1zese'2) o'«hcr [ zeecoiEvio 9€ (19°18L) 9€°9Z | (L0°25T) 95'9€
¥Z8L6t (E0S0E°0) 8ZL¥0'0 (969€90°0) 261000 (686L°L) ZLV 0 2 26620) BL10 LP (X3 ] wceatioc ez § (Gh8eZ) WI'EE |
668 {£4822Z°0) 9¥SE0D {425150°0) ¥PLEO0°0 *«owné.mm.e € 1662°0) 8LLs 8T 1S8CTLL 10 | (6ZTEZIGOEE
. . SEVE'6 1915251 °0) ¥9£20°C {ELZYEVYED'0) 9602000 {$665°0) 9EZ0 4 £66Z°0) 8L O k13 (roZ8t) 9992 | (EL'LST) LSUE
008 {892940°0) 281100 {9€44 £10°0) 3104000 {L6BZ0) BLLD L (L66Z0) BLLO ¢ {LE'0BL) LDLZ | (LTPIT)TEWE
€925 8L ({6E8Z0) 900 (8v8€50°0) 88ZE0°0 (rOLZ°L) STOSO 9 {€9S2°0) 'S00L°0 8T (Z8'PLL) LESE | (LO'VEZ) 96 TE
LESLYL {LL22°0) TSEO'0 {8£0EY0°0) 8829200 (L420°L) 2OP O v {€9ST°0) S00L0 TE {89 FLL) EEST | (6E°LYZ) LOSE
SELOLL (TEOLL'0) ¥920°0 {60ETE0°0) 9LL6LO0 {8592°0) SIOE 0 € ) S001°0 € {89°L8L) ST (T | (SE'LST) SYTE
S6E°L {8vSELL 0) 92400 {Z6£S120°0) ¥¥IEL000 {S0LS0) 1020 4 {£SSC°0) 90010 £€ 9SL8L) 0Tz | (SETYT) W0
1204 ) (9££990°0) 88000 {9692010°0) 22590000 (€42 0) S00LD 3 {£S52°0) SO00L0 £€ (S6°L3L) 9T LT .Modwu_ LL6E
— - 9LLEEL {9950T0) 8L8LEOD 509620°0) 9908100°0 19142°8) LLvO 9 {640Z°0) S6£00 [ 43 [(TY71Y th.ﬂl (ZE'6HZ) 9LBE }
9ced It 1GE1L1°0) 999920°0 £019%20'0) SS0SL00°0 (L600°L) S£6E0 S (61020} S620°0 LT (L9°LLL) LSS J (69°0SZ) E£9E
JUEREY |
v3uv ‘HLONTT
34od | (z9) ZSIHONI (39) ¢SIHONI (wo) SIHONI | S3UOd | (wo) STHONI | 3OWD i uynmd ISH ] W/NW! ISX
1N3243d V3uv 350d INNTOA 3HOd | HV3NIT 3HOd 40 H3ILINVIO (un 80°G) 138440 “$°4L°N
- TYNOILI3S | IALLVINWNDIIY IAILYINWNIOY  {SALLYVINWNIIY] HISWNN 3HOd HONI ZNI | %Z0°S°A
) _ NOILVONO13
(papnouo)) 6~V ITAVL
w4 TRyt R R RN e e ey e - ) E o LT L e o .
HOS, SN IS SN SRR TS SSY afff  UTTEE s e e T, e ‘

50

- IR
“, .‘l‘ ; ““\‘\

N

R R

- A\ig orene

v\ TR

gy



GI9T (941 1°0) £28L0°0 (Z914€10°0) ¥O0BOVO'0 1668°0) ¥S£'0 9 (S1°0) 650°0 St (6o'v8tL) 0292 | \79042) SZ6E
SOt {1860°0) TSL0°0 (Z0E60L0°0) £L99000°0 {6¥L°0) 5620 g ($1°0) 6500 St (56'6£L) 0192 | (LE'SLZ) €6°6E
tve (S820°0) 91100 (66%'0) 9620 v 161°0/6500 | (34 (229t} 09°eZ | (12°042) 6L'GE
- 05T (885001 Z16000 | (9v°0) ££1°0 € 1'0) 6900 [13 (9Z°6¢41) 0092 | (85°942) Li'OV
et {Z6£0°0) 809000 | (12££0000) 89920000 001 8L10 3 (S1°0) 6500 8T (¥S'6LL) 90°9T | (S5'982) 95°LY
5050 19600 GOE000 | (981200°0) VEE10000]  (GL0) 6500 t {51°0) 6500 8t (S8°981) 04 °ZZ | (£288Z) L8V
262y | (10vi0) ZLiZ00 | (Zasveio0) €1z80000]|  (ZZ 1150 ot (2210 500 §€ | (05981) S0°ZZ | (CO6LZ) LW OV |
—166Z | (1860°0) 25100 | (60ZV6000) 6vZ50000| (688 0) SEO_ i (£Z1L°0) 50°0 St (C£ZB811 0592 | WL OBZ) CH 4w |
— teLt (t950°0) 698000 (ZEBES00°0) 98Z2£000°0 (805°0) 20 (3 (£Z1°0) S0°0 (33 (£5Z8%; sv 9T | (Z8ZBZ) ZOL¥ |
ZEV 0 (v10°0) LIZ000 {6SvE100°0) £1280000°0 ZZ1°0) S00 1 (ZZ1°0) SO0 [57 sz zosZ | (S98TVZLtw
T ik {8v60°0] V100 | (€£66900°0) ZZv0000 |  (£601) BIEVD 0 (8660°0} 6600 ST (Z¥'S81) 06 92 |
Z8EC {6Z70°0) 202100 19527500°0) VovEDO00| (68 0) EESE O € (8660°0) £6£0°0 ST I9ZEL) 9L SE | (ZOIZZTHOOF |
58t E000°01 SE6000 | WweGvro0°0) Z12Z0000 | _ (B89 0) GviZ 0 3 (8660°0) €660°0 [4 > (Z¥#E81) 1992 1 (0B GZZT 65TV |
6Ze L —TIEv0'0) 49000 | (Z0BIE000) 1PEL0000 ] 0 [ (8660°0) £6E0°0 TT | (26981 1122 | (BEL8Z) LHOV |
S08°0 16520°0) 10+00°0 {1506160°0) SL1000°0 {6620V 8ZLL0 € {B6E0'0) £6£€°D € | 166061'0Z£Z | (6EEL2I O0CE |
9920 (98000} ¥EL000 {18€9000°0) Z88€0000°0 {oL°0) €660°0 L (8660°0) €6£0°0 St (18 L) L4 BZ [ (ELT62Y iETY
[Yx A j (8%Z0:0) 21400 {€£01 v00°0) YOSZ000°0 GLL1) ¥990 9L {£££0°0) 6200 X3 {EE'SBL) 889 | (2°LLZ) YE6E
9sg'L (8090°0} £¥600°0 (8YEEE00°0) SE0Z000°0 1866°0) ZLEO €L (ZEL00) 6200 ST (yoZ81) 2532 | (LET8Z) 60°LY
et (89%0°0) 92000 "0) $951000°0 {ZECo) 620 ot {Z£200) 6200 ST #ST8L) L0°LZ | (98°LLZ) OEOY
w0t (82£00) 805000 | (962100°0) 96010000 19150) 020 Z {Z£200) 6200 0% | (cC 8811 0C &Z | (96 84Z) WO |
1250 {£810°0) 62000 18520100°0) 9290000°C {9620) 9110 v {££20°0) 6200 (33 (0¥ 5611 S0°'8Z | (€6°582) Zv iV |
L0 {Zv00°0) £20000 | (S952000°0) S95L00000 |  (¥Z0'0) 6200 T {ZE2001 6200 7t (0SeBLI ¥E 22 |
1591 (6050°0Y 862000 | (2899100°0) 81010000 ]  (WOZ LI GZF0 2 | oM SioU [} 3 Tovicl) 92 £Z |
Vet L {Zv900) €69000 | (89vi00 0) 956800000 | {Z90°1) 870 | [ESr00l6L00 ST {0V S811 6892
A {9850°0) 665000 | 16£92100°0) £EL£00000 |  (Z160) I9E0 _ BT TEsH0OISI00 | S€ | 120981 8692 | (68082 FLOF |
T @ot 1SZ€0°0) $0500°0 | (3290100°0) 515900000 |  (ZZZ 0V $0E0 | o9t —{EoM 01 6160 | O0E | (ZvSBLI 069 | (ZLLIZI 6L OV
7180 | (G520°0) 15000 | (GZ98000°0) ¥6Z500000 |  (Z200) W20 €t {6670°0) 6100 € @9°681) IGZZ | (96 882) L6 LY
—Fz90 | (€020°0J GLE000 | (299000 0) ZLOV000O0O | ot €8000) 610 B ) 2 TEBN A& | Wwik) 691y |
I~ evo | ~—{Z9%000 0] G8C00000 §  (BEE0) EEL 0 3 {c8v00) 6.0°C zt 9 68L) ZS 22 | (85 S82) ZU LY |
S0 (6992000°0) 629100000 | (€64 0) 9200 v (€8v0°0) 6100 LT 0968L) IV &Z | (Z806Z) BL TV |
£900 (7990000 0) ZO¥000000 | (8Y00)6i00 3 {E9v0°0) €1L0°0 (13 Z1961) 082 | (W°262) VLTV |
9060 #6200 990000 (£2290000) S0Lv00000 | (8v0 4] SCIV0 3 19100} 52100 13 (Z5Z64) £6°¢Z | (0L°LLZ) 6L°00
1260 (£920°0) Vi¥000 | (9119000°0) ZELEVO000 (£560) SLEO ot 1€0°0) 52100 o (SCEBL) EZ°ZZ | (SS9LZ) LL OV
1690 (€220°0) SYEOCO 19309000°0) 11500000 | (V6L 0) SZIE0 Sz TBTE0 0] SZ100 8T (ECZi1) ZUZZ | (69 BZZI TVOW |
VS0 @Z10°0} 922000 | |ZZ0p000°0) B8VZ00000 |  (9890) G20 3 (13 (ZS06L) ¥9°2Z | (W'LGZ) L2y
TV o {VE10°0) 202000 | (850€000°0) 998100000 | (9Zv 0) G810 <t BIe00)a2i00 |  Sv et 2T | (02'982) 1Sty
o ~—tiz0 | (6800°0) 81000 | (6602000 0) ¥wZ100000 |  (BL£0) 240 [T (] _ FX3 (L2961) €582 | (90°86Z) EZ TV
0 0 0 0 T 0 iy 188°161) €8 LT | (96 862) 9€ BV
ANIDH3Id
v3uv ‘H1ONI
340d | (50) gSIHONI (39) ¢SIHONI (wo) SIHONI | S3¥0d | (wo) SIHONI | 3DVD | (Zu/NIN) IS (U/NINI ISX
AN3IOY3Id V3HV 3HOd JNNTIOA 3HOd YY3NIT 2H0d 40 H313WV1IO {wd go°c) 135440 “S°LN
e TYNOILIIS | IALLYINNNIDY IALLYINWADIY  SALLYTINWNIIV] HIBWNN JHOd HONI T NI %20 “S A
—S$S0HI NOILYONOI3

L81-6123% AOTTV WANTNNTY TLVId (WO 42°T) ‘NI 05°0 NI (TVLIN HITTIH 61€3) SININATIM
OLL 40 SLNIWTHNSYVIW X LISOMOd HNIANOJISTHHOD ANV SLTNSAY ATISNIL avad HSATA °01-V IT4VL

e e

T



R : ol
iz 2> {#i11°0) 92LLOD 4€969000°0) 1981000 {65E°0} SLYLD 3 (GSE'0) S1¥L 0 <t (EE'SeL) 8892 | .855 €y
Zs6°L1L {S8E°0) 89650°0 (S00£560°0) ¥8S000 (t9€'L) G260 v (SEC0) ZELD §¢T L1190 | CEWT) (K&
L£0'6 18882°0) 9LY¥0°0 (ESLL120°0) SE¥O00 1900°L) 960 [3 (SEE0) ZELD 33 SETsL 66 | (Z60Z1 0EWX |
8'S {SZ64°0) PPGZ0'0 [20S8LY0°0) Z6Z00°0 (L£9°0} ¥820 z (SEE°0) ZELO t . S6ISITEEUZ | (8 vz 98'EE |
182 (£960°0) Z6¥10'0 (1526£20°0) 9¥100°0 (SCED) ZEL'O 4 (9EE0) ZTEL O £t ZSOSLI W iz, (966T) OTTY
966'6 (99ZE°0) TEOSO'0 (ELBEVL0°0) ¥59000 9ZT L) 2890 » 90€0! SOZI0 | (33 Tievan ST | (Bv9eaT) SO |
Z8v'L (SE9Z°0) $L2£0'0 1862590°0) SO¥000 | (8160) SISED 3 {90€'0) SOTL 0 _ st (56 50i) L692 .ﬂl-|||«§8ﬂ
26’y {€Z910) OtS200 | (SeSLLE0'0) LZZ00D — (219°0) L¥ZO z 1906 0) S0TL0 | il TR oI DL | [ TG (S0P |
160 (Z180°0) ‘BSZLO'0 (£6658:2°0) SE11000 | *90€°0) SOZLO 1 190€°0) SOTL O (3] (SOSLI VO &L | (b GRZ) *6 LY |
568 1S69Z D) ¥L190°0 (6968990°0) ZLYEDU'D (£01°L) 9EV'0 » 14201 6010 K Gk A KA AR
w9 16402°0) ELEO'0 16129290°0) ¥09200°0 (LE8°0) LZED € LIZ°0) ROLC (13 6L S8L) 98T | (Z9VSTI 6
(152 {9¥EL°0) £80Z0°0 164¥¥820°0) 9€LL00°0 {965°0) 8120 [3 LUV 6us S T GZeBLISr 22 | (LS LW
0T {E£60°0) €¥OL0'0 T9ZZ¥40°0) 898000°0 1zo) €10 T (LZZ'0) 6010 (33 (BLOSLI GO LZ | (WE06L) 1L 2V |
1L9'8 1964Z°0) ZEEYO'O (1664290°0) ZZLEVO'O 2SZ°L) S6Y0 S 1SZ0) 6600 ot TOTELOI TLSE | (PLVAT LE B |
189 {SEZT0) HBLEO'D {6SYZTH0'0) 8L5200°0 1900°L) 96E'0 v (1S 0) 6600 ot LI B0 Z | @V 0L B |
GEL'S 1291°0) 665200 (Z9/81£0°0) ££6100°0 (¥5£0) L620 t 15201 6600 Z6 9B L &Z | (ZL 21T 8
1yt {8144 D) TELLOO 16ZZ1420°0) 68Z400°0 1€05°0) 9640 T #SZ0) 6600 it LV 08 RE | (96 0Z) eZ ok |
Bzt 6550°0) 99800 0 {2895010°0) EYY90000 | SZ°0) 6600 3 (1SZ0) 6600 0t (0 Z61) 6827 | (8% SBZIZV' LY
—s9.9 | (68IZ0l t6ee00 | TOv9c0°0) 5222000 | (Bt LI o0 ] 3 AN A RECHE AN 3
——s9%5 | (GLIOI 212200 | 1691620 0) 8Lt00 0 | (PoB8O0JZSED v (33 Z0VveL 6997 | (PU U268 %]
Ziov [ZIEL°0) ¥£020°0 {£928tZ0°0) SEEL00°0 B0 V320 € (v 01 6800 ('} Z (€ESBL) 89°9Z | (17 9LZ) o5 0¥ |
——789Z | (5C80°0] 95E100 _ (Sv8avt00) 640000 | 4 —PZZ0T 9900 6% | (Gota1) 569 | (01 1aZ; ZZ 0¥ |
— 3T | (cv00) 829000 gﬁﬂmﬂ&ﬂﬂ [ IO E800 i T 4 4 RGN YA A B4 A
755 2 1902201 2vE00 | (£945vE0°0) $£200°0 | — (ZZZTTE8V0 9 P020) 0800 (32 .llgﬂﬂ..ﬁldmﬂ_lnlL
85 | 16c810)58200 | (£6698200) 151000 | ——WZOTE0F0 | & | Bz 0IS0800 ) 2 Il.an.uaua.ﬂlrwg.mnﬂL
1 2 {tZv1°0) 82Z0°0 TCIvEZZ0 T $1000 |  (Bi80jzceo | ® 02 0} 5080 0 37 ZVEoL  8E Ve | 1902V {Z 6F |
Ilﬂﬂllljgﬂgdllgg %190 220 13 (¥0Z 0} S0800 (33 ZTISIN ZL7Z | (vE94Z) 900
| —7&re | X0 viio0 | YSZHTIOOY 20020000 | (600 0) 1910 z #02°0) 50800 | [} .ﬁiﬂﬂﬂnﬁlgﬂﬂ.ﬂ
r7{§} Jm%%.ﬁg 1 {v0Z°0) 50800 it 21 WE ORI TSIV |
7619 | (ZI0Z0) ZZIE00 | (BZ67920°D) 591000 |  (SvZ 1) 600 L (841°0) £OO €t {i9°TZ() 68¥Z | (€BVLZ) vz ot
CFE A — GO0V 20200 | (Zb26220°0) Z0v000 |  (Z90 L1200 9 (8Z1°0) £00 ST e8I st & | (S9tLZ) 696€
10E Y —Te05T0) FBIZ00 | (10vi6l00) 89LL00°0 (688°0) SE0 [ {8L1°0} 29°0 %3 (S898L) 0L°eL | (1ZZez) sv'eE
113 23 [ (ZZ11°0] ZvZ100 (1Z1E£510°0) ¥¥E6000°0 (tiorszo [ {8£1°0) 200 TV (@@ wr'sT | G964z 95TV
165 ¢ 1Sy80°0) LtEL00 | (1w8vi10°0) 800Z0000 |  (£€S0) 20 € 1821°0) LO'O 5€ -14 VeIl €6 (Z | (S0 GLZ) B 6L |
Lt {€950°0) £28000 | (959700°0) ZZ9v0000 |  (9SE 01 910 z (821°0) 200 St (19°581) 2692 | (69°082Z) LLOY
680 (2820°0] LEVOD'O 828€00°0) 5620000 |  (8LL0) L0D 1 (821°0) L0 ST (66 781) EB9 | (€L 26Z) LETV
(2112 {(8951°0) LEVZ00 {S8vZ10°0) 2901000 (66L°1) 2LY0 8 (5101 650°C % 3 [ (AZ(811 6T'9  (1Z0ZZ) 6L 6%
wZry (ZZE01°0) LZLZ0°0 {ZZ0£640°0) SEE6000°0 6v0'L) ELVO 2 (S1°0)650°0 8T LV LLL) (870 | (WL 28Z) 260V
JERICED]
\ELL ‘HIONIT
3HOd (ZW2) 2SIHINI (99) £SIHONI (wo) SIHONI | S3IHOJ | (wo) SIHONI 39VO | (;W/NW) 1SN | (zW/NWI ISH
1N3J43d V3HVY 3404 INNTOA 3804 HVY3INIT 340d 40 4343WVIA (wd 80'S) © 135440 LN -
AVYNOILDIAS | SALLYINWNIIY IAILYINWNIDY  [SAILYINWNIIY HIGNWNN 3HO0d HONI Z NI %0 S A ey
—-$S0H) NOILVONO13
(panunuo)d) 01-vV ITLIVL
W v, i I s




-————

~SIIN534 1531 3UOW 4O 336HL 40 IOPUIAV IHL SI HS INIVA HPYI ()
“3QIM HONI INO 3HIM SNIW|D3I4S IVSNIL RV )
'$S3LON
—
8L (E95¥°0) 2£0£0°0 (r£26L1°0) ¥6019°0 {6Z0°1) SOV 0 z #1501 52020 8t WSTLL) 8T | (£6°0ST) OV 9€
%569 (18ZZ°0) SESE0'0 (¥59680°0) LZ¥S00°0 WiS0) 52020 t 9150V 5¢0Z0 )3 (66941) L9°SZ | (SE09Z) 8L L€
799°8L (£09°0) 80Y60°0 {19012Z°0) 6¥ELOO (SSy U) €450 € (58001 1610 Zt 20 ¥5i1 8a . | (09SZZITLTE
STy et (9v0V°0) 2L290°0 (1Sv L1 0) 866800°0 10260V ZBE0 T {G8v0) 1610 8t T0Z 291) ST ¥Z | (£9°0SZ) SE 9E
s {€202°0) 951600 | (PSZLEL00) 669000 |  (S8V 0) 610 T OO Ist0 |8t | (GZ€oi1 S99C | 1996321 L1 6E |
S8l (££85°0) 800600 —{E6v190Z-)) 852100 | (90V L) SEGG0 € T6ap 01 SoBL 0 TT {19°'sot) zo'sz | (?8OEZ) av'eE
[~ Zooet (268€°0) Z£090'0 {61ZPZEL0) 98E8000 | (ZE60IGOEO F4 GOV oISvat0 | B8t [cedies e | ol 6SZ) ¥ (X |
758 (9%61°0) 9L0E0°0 (112690°0) £61¥000 6990V 581 0 T 699 0 0 13 (19240 9L ST | (99T w2 8L
tEe St (8969°0) L0L£0°0 (1925¥91°0) ¥00L0'0 T€0E 1 €150 € PEP0) LZLO v (896911 19°0Z | (ZE6¥Z) 919¢ |
[ 99z 01 (ZLEE0) YELSO'0 1229960° 0) 2699000 T8V ZHED 3 0 g% 11689211 S9°5Z | (86921 16°ZE |
ZLs TBEIL0) 296200 | it 0 0 {¥Ev0) LZL O t VeV O) LZLO (%3 OE¥8L) €4 9T | (00°9LZ) €0 OV
vLZEL OIEv0) 69000 | (ZSELZELO) 1B000 | (eZZ 1) SLByo 3 (80V°0) 5091 0 X3 (01 991) 6092 | (ZSESZ) LL9E
9188 1ZZ820) 9900 | (106v8800) ¥S000 18°0) GOZEO z {8Gv'0) S09L°0 i3 OEvLL) 82 ST | (08'1L9Z) (6 (L
(>~ 2 (6evL 0) £220°0 (1SYZVp0°0) £200°0 {80%°0) S09L°0 t (80v°0) 50910 (13 (89°G81L) £6'9Z | 69°08Z) LLOY
8z il {98SE°0) 65550°0 (9¥£50010) SE1300°0 (ZEL'L) SSPY 0 € (LLE0) S8YLO 13 (19°GL) (v'SZ | (S5Z9Z) BOBE
L {16EZ 0) 90ZE0°0 (1£20490°0) 60%00°0 WSL°0) L62°0 z (22£°0) S8YL0 8t (L2°08L) L2992 | (BZZL(Z) 6V 6E
8'E {56110/ £9810°0 {SLLSEE0"0) SYOZ00'0 (£L£°0) S8¥L°0 t (ZZ£°0) S8YLO 8t (¥9°981) £0/Z | (£Z'08Z) SO0V
6E9'EL (£Svv°0) ¥0690°0 {E5861Z1°0) YY¥200°0 (8Sv°t) 9950 v {(6SE°0) SLYLO 82 196'SLL) 26T | (ZSESLI LL9E
80%°0L (L¥E£'0) BZ190°0 (68 160°0) £83500'0 (820°L) SHZY'0 € (65€°0) SLYLO 8¢C (LY L6L) £L°¢Z | (BE'69Z) LOGE
289 (£2ZZ°0) 2SYED0 (£Z66090°0) ZZLE0D'D {612°0) £82°0 [3 (6SE£°0) SLYLO oy (62°64L) £09Z | (82°892) LESBE
ANIOHId
\£1.14 ‘HAONIT
3¥0d (249) ZSTHONI (39) ¢SIHONI (wd) SFHONI S3HOd | (wd) SIHONI 39v9 (ZW/NW) (SN (ZW/NW) (SH
AN3DH3d VIYV 3HOd IWNTOA 3HOd HY3NIT 3804 40 H313WVia (w2 80°S) 138440 “s°L°n
AYNOILIZS | IALLYTINWNIIY SAULVINNNIIY [SALLYINWNIIV] HISWNN IHOd HONI Z NI %Z0 “SA
—$S0HO NOLLYONOTI

(popnjouo)) °01-V ITLV.L

N

AL PACE 1B

....oF POOR €




]

l

"SL1NS3Y 1531 JUOW HO 33uHL O IDYUIAV 3HL S INIVA HIVI 310N |
A4
[ awwe (SELEZ 0)_989€0°0 T68E000| (L6EL'0) 1620 z (969€0) S5¥¢°0 St — — | (6zoeziovee
. YTV (895LL°0) €641L0°0 9v6100°0] (969€°0) SSvL°0 i (969€°0) SSvi 0 St OE E62) 95 2% | (OV PLE) 09'SY
iLZ6! (9t254°0) 9evzoo | (9609°0) _vZ0 z 8Y0E0) 210 St — — j9szizeEe
—20%% {858£0°0) 8124100 B8L0L000] (8yoE0) ZL0 L (8Y0E0) ZL0 St (66001 60 vy | (SBCEE) ZvBY
SIIZTY (BE9LLL°0) ¥OELL0°0 | (¥991200) ZZELOO" 190150) 1020 z (€5SZ°0) ‘90040 St (L¥'86Z) 8ZEV | (ZO'LLE) L1 S¥
—BIZ6Y | (618950°0) 269800°0_| (B1EB0LO°0) 1990000 "0) 9001 L (€SS2 0) S00L 0 q 68 ZIE) 8L P | (V2 9€E) vB B
| BZZETL {1£8960'0) SL05L0'0 (PO¥10°0) 8958000°0] (62850} 0 € (E¥6L°0) S9£0°0 i @S 60E) 06 ¥ | (LS SZEIZZ LV |
T8I8°L 18S¥90°0) L00L0°0 | (E09EE00°0) Z1£90000 0 1’0 z (E961°0) $9£0°0 St (LLSZEY 9T LY unn.mow;..mm.wwj
] SHEET | (62z£00) S00500°0_| (108900°0) 95620000 1°0) 99£0°0 L (E¥6L'0) 59200 gL (SLYTE) OL LY | (ELVLE) FEVS
, 5 {9££0°0) 8202100 (Lv016000) 950S0000] {¥665°0) 9EZ0 ¥ (S4°0) 6S0°C [ X4 (8S'LLE) 6L 'SV .spnn..no..mﬂx
. 0ZB0'L (2850°0) 4Z0600°0_| (5828900°0) £91%0000] (96¥¥0) Lo £ (S10) 6900 St (LSLLE) 90'9Y | (6E8YE) ES0S
_ T2 (8BC00) ¥10900'0 | (EZSS¥000)_BLLZO000} (£66Z°0) 8110 z (SL'0) 6500 8t (LL LIE) IZ'SY | (6E ¥I€) SBTS |
3582 | (ve1001 L00c000 | (£922200°0) 6BE10000] (66¥1°0) 6500 L (51:0) 6500 Tt i@s tcel vy |1z c8t) 9555 |
BLSV9 1996250°0) 802800°0 | (9VEBEDO'0)  ¥EZ000°0| (¥9850) ¥EZO 9 (1660°0) 6E0°0 g (8'9ZE) LY LV | (L9 9VE) BZ0S
SLYY'S (6Z1¥500) ¥89000 | (G961800°0) 9610000 (ES69°0) S6LO S (1660°0) 6£0°0 €L (0 LEE) 908w | (v6 8SE) 0TS |
9GEL ¥ (E0ESED°0) ZZLYS00'0 | (¥955Z00°0 00°0] (296€°0) 9510 v {1660°0) 6£0°0 0z (89°8LE) ZZ9¥ | (9€ LSE) 960%
€91ZE 1LLv320°0) $OLYO00 | (EL161000) LLLODOD| (2462°Gi 2LLD £ (1660'0) 6E0°0 zL (¥9'EZC) $69% | (€5 95E) (L 4G |
[ 606L¢ 1259410°0) 9EL200°0 | (28£Z100°0) 8Z0000°0| (L864°0) 8L00 z (1660°0) 6£0°0 8l {09 SZE) ¥E L¥ | (08931 OZ €S
¥i80°'t 1928900°0) 89EL000 | (I "0)  6£00000] (16600) 6£0°0 L (1660'Q) 6£00 0Z 190 ZZE) LL9v | (625051 6625 |
Tz _ (898L0°0) 88Z00°0 95000 0L 0] (62050) 96L0 2L (61L90°0) 59100 gl STIZE IV iv | 19931 GL ES |
ZIS6'L (aysiLo0) vzooo | (tel 3 X 16L¥v0 1o ot (6190°0) $910°0 0Z Y IZET VIV | €958 815 ]|
Z62S'L (6€Z10°0) 26100°0 | (L X ‘0] (EGEE0) ZEL'O 8 (6490°0) S9L0'0 St ] [TS0ZIET (525 |
% (62600°0) ¥vLCO0 X G1GZ'0) 6600 9 (6L¥0°0) S9L0°0 ra 26 62t1 8LV | [08Z9E) 2525 |
1520 | 619000 960000 X ¥ {6190°0) S910°0 L (IS OZEV O5'OF | GV SLETIV VS |
GSB8E 0 1Z60£00°0) 80000 TR0 "0 0 z (6190°0) S9L00 ct (SLvZE) OL'Ly | (TOGLEI GEWS |
Sit6 0 {£19900°0) 9501000 | (1 (899£°0) P10 . ot (6220'0) 6000 ran WS VEE) 2580 | (952961 1ETS |
662L 0 (196500°0" $¥Z6000°0 1000°0) AT EAY [ (6220°0) 600°0 0z (SB'GZE) O LV | (€6 ¥6E) 8Z (S
20290 (1900°0) 26£000°0 11000°0)9€ZZ000000] (£9LZ°0) 80L'0 [ (6Z20°0) 6000 (X3 ZUeZEI6S Ly | (0L CHE) 955 |
BIES0 | (@SZ$000) 9900010 |ILEEGO0000) £09000000| (38ZZ'0) 600 oL (62Z0°0) 6000 (X3 (LZSEE) 698y | (@¥ 18E) ZESS
WIVU | (90v500°0) 825000°0_{{306£0000°0)FC ©281°0) ZL00 8 62Z0°0) 6000 £€C (VOSEEI B9 6Y | (99 98E) 6455
TeZED (S55200°0) 96£000°0 ‘0)8t (ZLELD) 9S00 9 (6Z20°'0) 6000 [X3 (EZ6ZENGL LY | (EL 6LY: 6£09
haasdd (E0£100°0) ¥32000°0_|[EG6E0000 012 192000000] (¥160°0) 9€0'0 v (62200) 6000 Sz (9Z ZEE) 61 BV | (€8 6OV} YV 65
15010 (ZS8000°0) ZEL0000_J19£610000 0)90Z L000000] (£5$0°0) 8100 z {6220°0) 6000 (13 (89°9ZC) 8E LV | (ZL 1Y) Y909
0 ' 0 [ 0 0 vz (LG'0EE) 86'CV | (06 LLV) ¥L6S
INIDYId
VY3uv ‘HLNIT
34¥0d {Z29) ZSIHONI (39) cSIHONI (W) SIHINI | S3HOd | (w3} SIHONI 39v9 (ZW/NW) ISH] (W/NW) 1SN
IN3JH3d v3yv 3¥0d IWNT0A 3¥0d | YVINIT 3¥Od 40 Y313WVIQ (w3 80°G) 138440 “$°1°N
IAYNOLLIIS AANLLVTINWNIDY JALLYTIANNIDVY [3ALLYTINWNIIY] HIBWNNN 3HOd HONI Z N %20 “S'A
-$SOHD NOILYONOTI

FCOL-F102 XOTTV WANTIV.YTIV ALVTd (IND €60°0) "NI 0¢@ 0 NI
(TVLAN YITTIA CHOF) SINANTTIMN DIL 4O SINTFNIUISVIN CLISOHOd ONIANOdSTHHND ANV
(D ,961-) d 028~ LV SNIWIDIAJS dALn (ND-23°T) *NI-0S°0 HOJ SLTASTH ATISNAL avdd HSITd “T1-vV T4 VL

ol




] | _w
"S4INS3Y 1531 FHOW HO 33IPHL O W..Mz.ubﬂ 3IHL SI ztozm PNIVA HOV3 u 310N ]
- B —— A — 4 4
102L 62 {¥3092Z°0) ¥0SE0°0 {Z18190°0) ZLLEOOO]  (WOZL0) 982 0 2 evio | T ve (S8°'881) 6€ (Z | (€L 192) €8 8L
1589’01 (ZEOELL'0) TGLLO0 {9060€0°0) 988100° (Ze9E0) E¥L O t TZESED) EvL0 57 | geczz) soze | 1se6ze) v v
€288'6L (915251 °0) ¥9€20°0 ELYEVED 0) 960200 G'0) 9620 4 ZEBZBYMID | 92 ~ | si1902)06c2 | 8BS LLE) 614Gy 1
16866 (852920°0) 281100 | (9ELLLL0°0) 670100" 766201 G110 T ZGRZOI8ILD [ T 0F T | szezziveze | o weiaios ]
08ZL Y4 (8YSELL'0) 94L0°0 {Z6E5L20°0) YYIELDO" {S015°0) L0Z0 4 "0) 50010 0t 25 L2Z) L6TE | 1S6VEE) 85 QY |
L8EV'L (¥2£950°0) 8800’0 19692010°0) ZLS9000 €552 0) G004 0 T 5520150010 | 0t (1 0EZ) 8€ €F 1 (61952} 99°15 |
OLSS'EL (Z€8Z01L°0) 6£6SL0°0 {vZo8Y10°0) ££060000] (8509°0) S8EZ'0 € etz ors6z00 |~ <2 (¥8'9ZZ, 05 7€ | (LIVVEI 666 )
GYED'6 (555890°0) 9Z90L0°0 ~n888. 0) 2209000 ¢ {6E09°0) 65L°0 4 16102°0) 56200 | r.n..l ¥t | szeczievec | e 29¢) 9925 |
196Y'" (ZZZvE0°0) E1£500°0 o 16102°0) 56200 T T6I0Z 0156200 |~ 5% zvzvz) 9v e | (969:871995 ]
SPLL 0L {8v€920°0) ¥E8LLO'0 (£6508800°0) 9.£S000" *v65°0) vEZ 0 ¥ BPI0ISES00 |~ O€ ,.11: (08'L9Z) L0°SE | (20 L¥E) R
TLYSL (192£50°0} §5£8800°0 (€409900°0) ZEOY000'0f  (8SWPY'0) SSLL°0 € 1'0158500 | T Tt | (eseez)06€E | 1090cE) SLES M
686'% (¥ZL8E0°0) LL6S00°0 (SYOvY00°0) 889Z0000]  (2Z6Z20) L1L'0 3 (98v10) 58500 | 0T Zv36z; 6ZVE | (SZ ZBEI WY’ mm!
15062 (£80610°0) SBS6200°0 (¥Z02Z00°0) ¥PELO000] (981 0) S8S00 i {98¥1°0) S850°0 0t ___lwsmzivese | 2 88¢t) (€ ...m
18929 (186LY0°0) LEVZOO'O | (£6L¥€00°0) 8980Z000°0f  (6E95°0) ZZZ'O 9 (¥60°0} LEO'O 8c (65'L9Z) ¥O'SE | (59 Z8E) LY mf
Y0LZ'S (YB66£0°0) GL61900°0 (Z6¥8Z00°0) 6EL10000]  (663¥°0) SBL O S (¥60°C] ZEO'O 9¢ | (£6'8EZ) 39° ve | (StEE)Zivs |
1861y 12864€0°0) 8969000 | (L6/ZZ00°0) ZLGELOO0}  (6SLE'C) 8YL'0 v (#6001 LE00 | O | (e5'SEZ) 9L ¥E | (L1 8Ll Y2065 |
LOELE (66£20°0) S8LZE00'0 | (860Z100°0) ¥E¥OL000'C {648Z°0) LLLO € w6001 €00 | 5t " [ozsziovse | 181 99€) LTS |
59202 (¥66510°0) 6.9200°0 38- -8 s 3888 g (88t 3 ¥Z00 z {¥60°0) LEO'O ov (SEZYZ) SLGE | (60'(6ET @195 |
9L50'L (26620070} S6EZL00°0 T {#60°0] Z£00 £v (8Z°99Z) EV'SE | (08'96E) U Wk
SBYEE (¥99520°0) 8/6€000 | B G (4} G6¥0°0) 56100 o (LL'6EZ) B9 ¥E | 197 G6E: 07 €5 |
188L¢ {ZBE1LZ0°0) GLEE0O 0 P60 ;T YO0 0L | (S6v00) 56400 L iz 0z o | 100'68€1 T 95 |
[1x%3 (LLZ10°0) 2992000 ' _ 8 15690°0) 6100 v (YO L¥C) EB'SE | [TV 1651 ¥ (S
1zZ89°L {Z£8210°0) 6861000 b9 S 0 0 P AN NALY) 9 {56v0°0) G610°0 <Y 195°Z¥Z) 8L SE | (99 09! 69 65
siZt't {655800°0) SZEL000 g«ﬂudﬂﬂqgu (1861°0) 8200 v (S610°0) S6100 ry (ST LV¥Z) 9B'SE | (ZL o0t 0L '8S
19550 (£LZ¥00°0) £99000°0 (1660°0) 6£0°0 z (S6¥0°0) S610 0'S (BL'6¥Z) ¥1°9E | (SvIL¥i 0909
6v68°0 (£18900°0) 9501000 :ung.qga (859€°0) ¥1°0 oL {6ZZ0°0) 600 ry (GELEZ) EVVE | (LT (61 L9LS
LS8LO {96500°0) $Z6000°0 (002€0) 921 "L v {62Z0°0) 6000 8% | (ve 592129 | iZ9S0v) €88S |
19990 (1£5000) Nassg {Ev£Z'0) 8040 zZt__ | fezzoo16000 | ¢% (z689e; 11 SH (95 €8E) €9'G5 |
28850 (86Z000°0) 99000°0 56009001 £0900000 (982Z°0) 060°0 oL (6220°0) 600°0 Sy {1Z0SZ) 62°9E | (96 60¥) 9 65
Z8¥Y°0 "0) 825000°0 |t506£0800 0) PCBYOUON (6281°0) ZL0'0 8 {62200} 6000 0S (99°60Z) 1Z9€ | {8V SOV) LB'8S
SZEE0 K {ZZEL'0) ¥S0°0 9 (62Z0°0) 6000 (13 (ELTEZ) 0B CE | (SE 6LE) Z0GS |
S1ZZ0 i {#160°0) 9€0°0 v {62200} 6000 o :m.oﬁao.mn (€2 °9GE) ¥6 LS
9zZ1l’0 (Z258000°0) ZE1000°0 OO {Z5v0°0) 8100 3 {62200} 6000 $S 65 192} YOSt | (OZ5LE) ZZ 09
0 0 0 0 v 0 8% (ZE VI COSE | (Za6iv) 6809 |
1N3OH3d
v3yv . ‘HLONIT
340d (Z4R) ZSIHINI (39) £SIHONI (wd) SIHONI | S3HOd | (wd) SIHONI 39V (ZW/NW 1S | (;W/NW) ISX
AN3IOYAd V34V 380d INNTOA 340d HY3INIT 3HOd 40 H4313WVIQ {w2 80°'s) hwmauo s4LAN
TYNOILI3S | SALLVYINWNIIY IAILVIAWNIZY  [SALLYINWNAJIV] HIGWNN 34Cd HINI Z NI %20 S A
-SS0YY NOILVONOI3

L8L-615¢ XOTTV WANINATY ALYTd (IND €0¢°0) NI 0¢2°0 NI
(TVLAN HATTIA 61€3) SINTINATAMN DLL 40 SINTNIUISVIN LA LISOHOI ONIANOJISTHHOD ANV
(0,961 ) d,02€~ LY SNAWIDIJIS AL (IND-L&"T) "NI-0€°0 HOJ SLTASTH ITISNTL AV HSATA 17V ATdVL

g

‘e

i

AL PAGE 1B

VA

ORIGIN

ok




—_ o ——————

1.

2.

3.

4.

5.

6.

7.

8.

10.

REFERENCES

Saperstein, Z. P.; and Pollack, D. D.: Porosity and Solidification
Phenonema in Aluminum Welds. Douglas Paper 3046, Douglas Aircraft
Corp., July 1964.

Rupert, E. J.; and Rudy, J. F.: Anmalytical and Statistical Study on The
Effects of Porosity Level on Weld Joint Performance. Martin Marietta
Corp., Denver Division, (Contract NAS8-11335), March 1966.

Thielsch, Helmut: When Are Weld Defects Rejectable? Part 1
Materials Evaluation, February 1969, pp. 25-33.

Nelson, ¥. G.; and Holt, Marshall: Effect of Discontinuities on Weld
Strength of Aluminum Alloys. Welding Journal, October 1971,
ppo 427. 8-4330 S.

Thielsch, Helmut: When Are Weld Defects Rejectable? PartI.
Materials Evaluation, March 1969, pp. 49-59.

Lindh, D. V.; and Peshak, G. M.: The Influence of Weld Defects on
Performance. Welding Journal, February 1969, pp. 45.S-56.8.

Anon.: MSFC-SPEC-259 A, Radiographic: Soundness Requirements for
Fusion Welds in Aluminum and Magnesium Alloy Sheet and Plate
Material ( Space Vehicle Components). Marshall Space Flight Center,
Alabama 35812, April 9, 1965.

Hoel, P. G.: Introduction to Mathematical Statistics. Second Edition,
New York: Wiley, 1954.

Murray, R. S.: Schaum's Outline of Theory and Problems of Statistics,
Schaum Publishing Company, 1961.

Anon.: MSFC-SPEC-504, Welding, Aluminum and Aluminum Alloys.
Marshall Space Flight Center, Alabama 35812, March 25, 1970.




